COBPEMEHHOMY WKOJIBHUKY 


COBPEMEHHOMY LUKOJIbHUKY 
VU3Y4YAEM ACTPOHOMU1O 
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r () TUTE caiitel, ‘peroMenayenuie B STOW KHUre, 3avan 


| i sborne Quicklinks, rAe TbI Havifewb uadpopmaunio 
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WAT Ha Hy>KHbIM Cait. Mpocto sanau 
“isbn ne- ore BOM uv Enea OSU 


ipoeeoneuk HAL CTpaHnubl, gapervictpupoRaHHpie 
nS nu OGHOBAeM CCbInKU, ecnu BOSHUKaeT TaKan 


3 b pH TuBy Ha www, usborne- -quiklinks. com, korga 9T0 
»KHO.. eee oT BpemMeHn Tbl MOXeLUb NOMYNUTb 


WWW.USBORNE.COM 


Haas Ha «Quicklinks», Thi Hangeulb: 
® NPAMy!O0 CBS3b CO BCemu 


@aHMMOASbINHbIMM CaiiTamu, 
YHOMAHYTbIMU B STON KHuTe; 

¢ 6e€cnnaTHbie sarpykaembie KapTUHKH, 
OTMC4eHHbIe B KHUMTe 3HaKOM X,. 


-KAPTNHKN B MATEPHETE : 


KapTVHku, OTMEYeHHbIe 3HAKOM *&, MO>KHO OTKPbITb 
pacnevaTatTb OecnnaTHo ANA NVYHOrO NONb3OBaHuA, Hanpumep 
ANA NOATOTOBKUY AOMalWHero 3agaHua unu foKnaga, HO He Ana 
KOMMEPHECKOrO UNM Apyroro UCnONbsOBaHNA C LeNbIO NonyYyeHua 
npvOpinn. Uto6b! HaTn atv KapTUHKU, 3aigu Ha Usborne 
Quiklinks v cneayn YHCTPYKLINAM, KOTOPbIe Tam AaloTca. 


PABOTA B NHTEPHETE 


Tb! MOKELWb NONyYUTb AOCTYyN K OonbuuiNHcTBy Be6-caitos, 


ONMCAHHbIX B 9TON KHUre, C NOMOLIbIO KOMNbIOTepa 
vu Be6-Opay3epos (TO ecTb nporpamm, KOTOpbie NOsBONsAIOT 
nony4vtb Aoctyn kK Be6b- eperunan YU BUDETb UX Ha Aucnnee 
KOMMbtoTepa). 


Hekotopbie v3 Be6-caiitos HykAaloTca B AONONHUTeNbHbIX 
Nporpammax, NO3BONAIOLUNX KOMNbIOTepy NOKasbIBaTb BUDE 
“AM AHVUMALMOHHbIe UZOOpaxeHua u nepegaBatb sByku, Ecnu 
Thi 3aNnHelWb Ha Cait uy TeOa He OyfeT HyKHON nporpammbl, 
TO Ha 9KpaHe NOABUTCA COOTBeTCTByIOLee COOOLIEHUEe. 
O6bI4HO CylWECTBYeT KHONKa, YTOObI 3arpy3UTb 
AONONHUTeNbHbIe NpOrpamMbI u3 UntepHeta. B npotusHom 
cnyyae 3avgu Ha Usborne Quiklinks n Haxkmu KHOnKy Net help, 
THe Thi HAaNAeWb CCbINKY, YTOGbI «cKaYaTb» aT nporpammMb! u3 
Cetu. 


BESONACHOCTb NPn nonbsoBannn 


NATEPHETOM 


CywectTByer Tov OCHOBHbIX npaBuna, KOTOPbIM HYKHO 
CNeHOBaTb, 4TOOb! oGesonacuTb ce6a npv nonbsoBaHnn 
UHTepHeTom: 


~* Ecnu Be6-cant npocut te6a 3apeructTpupoBatbca 
WIN 3anucaTb TBO AaHHble, Cnpocu paspeuieHna y 


poguTenen unu Bocnutatenen, Ee 4emM BBeCTU 
Kakylo-nu60 vkdpopmaunw. 


 Hukorga He coo6uyaii nu4HbIe GBenenvid, Hanpumep 
AOmawHUNK agpec unu HOMep Tenepoua. 


axe Huxkorga He HasHayan scat ates Cc TeM, KOTO 3HACLb TOIbKO 


os UnTeprerty. 


YOenucb cam 


Pa3genbl KHUurM «Y6eancb Cam» comepxaT onucaHue 
PasNU4HbIX ONbITOB, 3aHATUM U HAOMOGeHUH Ha 
COOTBETCTBYIOLLIMe TEMbI. BCe OTM OnbITbI 6biNU NpOBepeHbI 
Hamu Ha npakTuke. Ha HeKOTOpbIX CaiTax, yKASAHHbIX 

B KHUTe, TOKE CCTb 9KCNEPUMEHTHI, HO MbI NPOBepunN He 
BC@ U3 HX. 

XOTA 9Ta KHUra paccyuTaHa Ha WWKOSbHUKOB cpegHero 
Bospacta, NyYWwe BCe-TaKY He NPOBOAUTb OnbITb! 6e3 
yWaCTUA BSPOCNbIX, OCOOEHHO eCNN ANA KaKOrO-HubyAb 
9kKCNepUMeHTa NOTpebyeTcA O6OpyAOBaHue, KOTOPBIM TbI 
CaMOCTOATENbHO HE NOMb3yeLWbCA (HAaNPUMep, KYXOHHbIN 
HOK, YaVHUK UNM NnMTa). 
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COMEPKAHNE 
6 3emna u KocMoc Br 
8 BceneHHaa 


~ 10 Tanaxtuku 


12 3Be3qbI 

16 Connije 

18 BHyTpeHHie nnaHeTbI — 
20 Semna nu JlyHa 

22 BHeWwHMe nnaHeTbl | 
26 Kocmuyeckue 4acTULbI 

28 UccnegoBaHne KOCMOCca 
32 Hpesyaa Semna 

34 CTpoeHue Semnu 

38 Atmocdepa 

40 )Ku3Hb Semmnu 

42 Mops uv okeanbI 

44 Pexu 

46 lMoroga 

48 Knumat 

50 HaceneHne mupa 

52 SeMHbIe pecypCcb! 

54 MakTbi 0 Semne uv KOCMOCe 
57 Bonpocb! 48 NOBTOPeHNA 
58 CnoBapb TepMunHOB OT A AO A 
61 YKasaTenb 


"Ora rurautcKaa nema : 
Js DACKANEHHOGO ABA ME sharia te vUNae att tas 
“HASBIBACTCOR ) 2 ihe SNR estan tetas Oa 


_ Oxa yxoaut 


npotyGepaHuem. — s a 


oTMOBepxHocTH 
ConHua faneko 
BKOCMOGH oc hea occ 


” 3EMNA N KOCMOC 


r) EMA — YHUKasibHan MnaHeTa, NOTOMY 
XY )uto umeetatmocdepy, npvrogHyio ANA 
HUA, VU BOA. 2KU3Hb Ha SEMI MOXKHO 

1 NOBCIOAY: VB NeCKaX NyCTbIHN, 

| 1yONHax OKeaHa. B 9TON KHure TbI 

f MO>KELIb y3HaTb MHOFO HOBOFO He TOMbKO 
fae npekpacHon mnaHetTe, 

HO U.O Apyrux nmaHetax ui ux NyHaX, 

sie 0 ranakTuKax Vi 000 BCeM, 4TO ECTb 

Ca Geckpaviiem KOCMOCE. 


Bs JO ash Fe UR Rabi _ Okono TpeTu noBepxHocTu Hawen 
RANE aa itp h 5 MNaHeTbI BAHUIMAIOT PACKAaNeHHbie 
bens ys nyCTbIHV. Ux yoVBUTeNbHbI 
nNavHpWadbT cosgaH BeTpamnu, *Kapon 
v peakumu foxKOamn. OT *e 
«APXVTEKTOPbI» — UY MHOrUXx Apyrux 
NPUpOAHbIx KpacoT 3emnn. 


BCEANEHHAA 


Ce@N@HHOM, WN KOCMOCOM, Ha3biBaloT CKONNeHNe 
BCero CYLUECTBYIOLLErO B NDOCTPaHCTBe BeLIECTBAa 
vu sHepruuv. Bonpoc Oo TOM, Kak BO3HUKNa BceneHHaa, 40 
CUX NOP OCTAETCA OTKPbITbIM. HO GONbLUNHCTBO YYeHbIX 
CUUTAIOT, YTO STO HaYaNOCb OKONO 15 MPA NeT Hasay, 
C HEBEPOATHO MOLLUHOFO B3PbIBa, VSBECTHOMO Kak 
5onbluOnW B3pbIB. OTY UfelO HasbiBaloT TeEOpUueN 


Bonbluuoro B3pbiBa. 


PA3MEP N PACCTOAHNE 


BcoeneHHas HaCTONbKO BenuKa 

YU OFpOMHa, 4YTO HaM TpyAHO Cebe ee 
npeactasutb. Takve ruraHTcKue 
PaCCTOAHUA NPUHATO USMEPATb B 
CBeETOBbIX rogjax. OAVH CBeTOBON ro” — 
paccTOAHue, KOTOPOe CBeT NpPOXOAMT 3a 
OfNH ron, — COCTaBNAeT NDUMepHO 

946 mn KM. A CKOpocTb CBeTa paBHa 
300 Tic. kM/c. 


Bnuxavwaar k Semne 3Be3ga — ConHue. Oua 
pacnonoxeuHa Ha paccToaHun oKono 150 maH KM 
OT Hawen nnaHerTbli. 


Cset npeofonesaet pacctosHue ot Connua = 
40 Semnu npumepuo 3a 8 mu. 


Bo BceneHHon HaxogATCA 
MunnMapAb! 3Be30, COOPaHHbIx 
B OTMENbHbIe CKONNeHUA. OTM 
CKONNEHNA HasbIBaloTCA: 
ranaxtTukamn. Ha cerogHaAwHui 
Ge@Hb ACTPOHOMamMN 
3aPUKCUPOBAaHb! ranakTUKu, 
yHaneHHble OT Hac Ha 

15 mnpgz CBeTOBbIxX Net. MoxxHO 
nONnbITaTbCA NPEACTABUTb, 
HaCKOIbKO HEOObATHA BcenedHas! 


CxonneHue ranakTuk nog HasBaHvem A6enn 2218 
yAaneHo oT Semnu npumepHo Ha 2 MAPA CBETOBbIX 
net. 


TEOPNA BOAbWOFrO 
B3PbIBA 


Mo stow Teopuv B pesynbrate Bonbworo 
B3pbIBa BO BceneHHon OOpa3soBanca 
OFPOMHbIN OFHEHHbIN Wap. MoctTeneHHO 
wap oxnakgfanca vu pacceuBanca Ha 
KpOWWeYHbIe YacTUuLbI. Bce BO BCeneHHON 
COCTONT U3 9TMX KDOLWEYHbIX YACTULL, 
KOTOPbIe NOUHATO HasbIBaTb MaTepnen. 


Mo mepe pacnpoctpaHeHua yacTuy, 
BcoeneHHaa Bce Oonblwe uv OonbWe 
yBenuyuBanacb. CHayana o6pas0Banucb 
ryctble oOnaka us BOMOpOa u renna. 

A 3aTeM U3 9TUX OONaKOB CTanu 
BOSHUKaTb TBEpAbIe OOpasoBaHua. 


B camom Hayane CTpyktypa BceneHHou 
Obina HACTONbKO NNOTHOM, 4YTO CBeT He 
MOF NPOHUKHYyTb B ee rnyOunHy. Nostomy 
cuuTaeTca, YTO KOrfa-TO BceneHHaa 
ObiINa NONHOCTbIO Norpy>xKeHa BO MpaK. 
Mo npowecTBUN HECKONbKUX ThICAY NeT 
Temnepatypa NOHU3UNAaCb Ha ThICAYN 
rpagycos uv TyMaH Hayan pacceuBaTbCca. 


TymMaH paccevBasca NOCcTeneHHO, AaBaan 
BO3MOXKHOCTb CBETY NPOHUKaTb BCe rnyOx«e 
vu ryOxe. Moka, HakoHeu, BceneHHaa He 
cTana Tako Ke NPO3payHON, KAKO MbI 
3HaeM ee CerOfHA. UMeHHO B STO BPeMA U3 
HavOonee NAOTHbIX CKONNEHUI ra3OBbIx 
oOnakoB Haan OOpasoBbiBaTbCA NepBbie 
ranakTuKu. 


Cnycta npumepHo 10 map” net nocne 
Bonbluoro B3pbiBa y Kpan ranakTuky, 
KOTOpylO NOS»x*Ke yYEHbIe HasOByT MneyHbim 
Nytem, o6pasoBanocb ConHue uv nnaHeTbl 
Halen CONHeYHON CUCTeMBI. 


CospemeHHas BceneHHaa Cosep KUT 
OECHUCNEHHOE MHOXECTBO 3Be34 
nmnaueT, BKMONaeT OFPOMHbIe OONaKa 
nbuiv vu rasa. Boe 9TO paccesHo ul 
pa3geneHo OO6WupHbimMu O6nacTamu 
nyctoro npoctpanHcrTsa. JlaxKe B Halu OHU 
oTgenbHble YacTu BceneHHOoU 
npogomKatoT MopmuposBarTbca. 


Hayanca Npouecc nocrosHHoro ‘cuca 
BcenexHon. ; : 


NnotHbie rasosbie OOnaka CoeAMHMANCb B KpynHble 
o6pa3oBaHua TBePAON MaTepun. : 


NocTeneHHo BOSHUKIN 3Be3AbI MU ranakTUKu. 
BceneHHaa cTana npospayHon, uv Tenepb CKBO3b Hee 
MOF NPOHMKaTb CBET. 


ConneuHasn Cuctema ChopmupoBanach Yepe3s 
10 Mapa net nocne Bonbwioro B3ppiBa. 


HAVYHbIE 
QOKA3ATENbCTBA 
TEOPNN BONbIOFO “e 
B3PbIBA , 


Mepsaan npuyuna, no KoTOpOK 
OONbLUMHCTBO YYEHbIX C4UTAaIOT TeEOpuiIO 
Bonbworo B3pbiBa BePHOU, 3aKxmio4aeTCa 
B TOM, YTO COBPEMeHHbIe MOLIHbIE 
pagnoteneckonbi ynaBnuBatoT cnadbil, 
NOXOXKUN Ha 9XO, CUrHAaN U3 KOCMOCa. 
BeposTHo, 9TO 9x0 TOM SHEprun, KOTOpaA 
BO3HUKNa Nnocne Bonbworo B3pbIBa. ITO 
SHEPrUuA KOrAa-TO CyLeCTBOBaBluero 
OFHEHHOrO Wapa, KOTOPbIN NOCTeNeHHO 
paccesyca B KOCMOCe. 
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Nocne Bonbworo B3pbipa 
BbISBAaHHaA UM QHeEprua 
pacnpocTpaHunacb B 
kocmoce. 


ACTPOHOMbI C4UTAIOT, YTO, ECM Obl 
BcoeneHHaa cofepxKana TONbKO 
U3BECTHYIO MaTepuio, TO OHa Obi 
paccesnacb CNUWKOM ObiICcTpO nocne 
B3pbIBa. 3a TakKOe KOPOTKOe BpemMA 
ranakTuku He ycnenn Obi 
coopmuposateca. A 3T0 O3Ha4ae?T, 4TO 
Teopua Bonbworo B3pbiBa 
COOTBETCTBYeT UCTUHe MU BceneHHaa 
cogepxuT ropa3go Sonbuwe MaTepun, 
4eM Ta, O KOTOPOU MbI Cei4ac 3HaeM. 


4TO Ha 
CerogHAWwHUN 
Deb U3y4eHO 
Tonbko 10% scen 
BceneHHon, 
OctanbHyl0 4aCcTb 
ele TONbKO 
npeacrout 
OTKPbITb. 


Yyeuble nonaraior, 


BYAYUIEE 


Ha CerogHAWHU DeHb CyuecTByeT TPU 
OCHOBHbIe Teopun Oo SyAyuLeM 
BceneHHon. 


No teopuu Samegnenua, BceneHHaa 
MOET NOCTOAHHO PaCWIMPATLCA VU KOrAa- 
HUOyAb ucyesHeT. B KOHUE KOHLOB, 
BceneHHas npespatutca B CKonNeHue 
XO/IODHbIX YaCTUL. 


A oe BcoeneHHan MoxKeT 
3aMeAJINTb CBOe 
Samia © went ~ 


2 %. pacwupeuue, HO 3aTem 


BCe€ PaBHO UCHESHET. 
Ecnu uv BnpAMb CyLUeCcTByeT ropasg#o 
Oonblue MaTepuu, YeM HAM U3BeCTHO, TO 
cuna NpUTAKeHUA, HasbIBaemMan 
rpaBuTaywen, MOxeT B KOHEYHOM uTOre 
3aMeanuTb pacuuiupeHve BceneHHon. 
Tpasutauna 6yfeT yAepxKuBaTb BCe BO 
BceneHHon B TaKOM Ke COCTOAHNN D0 Tex 
nop, noKa ranakTUKN He paspyLuaTca B 
pe3ynbtate Bonbluioro CxKaTUA. GTO YTO-TO 
Hanogfo6ue Bonblworo B3pbiBa, TONbKO 
HaoOopor. Takan upes Ha3sbiBaeTca 
Teopveri Bonbworo cxKatua. 


‘as \ > 
Wal ago 
Npn Bonbwiom 
a iy Cxxatun ranaKTuKn 
MOFYT CTOSIKHYTbCA 


apyr c apyrom. 


- Bonbwoi B3pbis 


: Kora Tbl eMOTPULb Ha 

HOYHOE He6O, TbI BUAMLUb 
GecyucneHHoe MHOKeCTBO 
; 3Be3Q. 


HekoTtoppbie yueHble nonarator, YTO 
>»«U3Hb BCeneHHON HaNOMMHaeT pa6ory 
PUTMUYHO GSbIOLerocA CepaALia. 
CHayana OHa pacuiupsetca, 3aTem 
Cokpauaetca, a 3aTeM CHOBa 
pacuiupsetca. Tak, 3a Bonbuium 
B3pbIBOM nocnegzyeT Bonbuioe @xaTue, 
Vi MOTOM STOT LIMKN CHOBa NOBTOpUTCA. 
Takaa Wer USBECTHA Kak TEOPUS 
KkoneGnioujeiica BceneHHon. — 


ples ke Mee : 
fix wae. ee 


Bonbwoh 
Bspwis d 3 


- Bonbuoe 
oxKatne | 


TFANARTNBKN 


TOENbHbIE CKONNEHUA 3BE34, HASbIBalOTCA 

ranakTukamn. B KakGou ranakTuKe — MUJINMOHbI 
3Be30. TanakTUKY OObINHO pacnono>*KeHb! rpynnamn. 
Hawa ConHeyHasn CUCTeEMa ABNIACTCA KPOLUEYHOU 
yaCcTblO ranakTUKY Nog HasBaHvemM Muneuynpin [yt v1 
BXOZUT B rpynny, KOTOpy!O yYeHbIe Ha3sbiBatoT MecTHoU 


rpynnow. Ona BkmioyaeT B Ce6s OKONO 30 ranakTUK 
VU NpocTupaeTca B KOCMOCE Ha 5 MJH CBETOBbIX JIT. 


CKONAEHNA 3BE34 


BHyTpu ranakTuk 3Be3ObI YaCTO 
pacnonoxeHbl CKONNeEHUAMY. SBes Ab! 

B TaKUX CKONNEHUAX OBYXKYTCA Ha OAHOU 
CKOPOCTH UV B OFHOM HanpaBneHun. 
CywiectByeT 48a Tuna 3Be3QHbIx 
ckonneHuin. 


OTKpbiTbie CKONNeHMA HAXODATCA B TeX 
oOnacTax KOCMOCa, Foe OCOFeHHO MHOrO 
raza uv nbinu. B Hux BXOAUT OT HECKONbKUX 
OCATKOB HO ThICAYU APKUX MONODbIX 
3Be30, CBOOOGZHO pacceAHHbIx 

B CKONNeHUN. 


STO OTKpbITOe CKONNeHNe 3Be3A NO” * 
Ha3BaHuem Ines. 


Coepuueckne cKkonnenna 38630 
HAaMHOro KpynHee, 4em OTKpbITbIe. B HX 
HaxOfuTca GO 1 MNH 3Be3,n, 
pacnonaratolunxca WapOBYAHbIMU 
rpynnamu Ha 6nu3komM paccToAHuu Apyr 
OT apyra. 


Coepuyeckue ckonnenua, Takne, Kak 9TO, * 
BOCNPUHUMalOTCA HEBOOPYKeHHbIM rNasOM Kak 
O4eHb OnepHbIe 3BegqbI. 
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TANbI TAAAKTAR - 


Tanaktuku o6pa3ytoT pasnu4Hbie dopmpl. 
Yetbipe HanOonee YacToO BCTPeYaloLUineca 
@OpMb!I — 38TO CnUpanbHas, CnUpanbHaA 


NONOCAaTAA, SINUNTUYECKAH UW ACAMMETPUHaA. 


Y cnupanbHonw ranakTuKkn 
apkaa Cepeguna, a Takxe 
2 unu 6onee usorHyTbix 
BeTBen U3 3Be3Q. 


B ueHTpe CnupanbHon 
nonocatou ranakTuKn 
HaxOAMTCA Nonoca 3Be34, 
OT KaxKGOrO KOHLa KOTOpON 
OTXOQAT CBOU OTBETBNeHUA. 


Snnuntuyeckue 
ranaktuku moryt ObiTb 
Ppa3HOU dopmbi — u 
OBaNbHONW, uv Kpyrnon. B Hux 
BXOAMT MHOFO CTapbix, 
KPaCHbIx 3Be3Q,, 


AcummeTpu4unaan 
ranaktuka — 970 OOnaka 
3Be34, He uMeloLuNe 
onpegeneHHouw dopmbi. 


NMpumepHo OfHa TPeTb BCEX USBECTHbIX 
ranakTMNK UMelOT ChupanbHyio dopmy. 
Ucnonb3ya CnoxKHble Teneckonbl, 
ACTPOHOMbI HefaBHO OOHapyKUnN HOBbIe 
Oonbuune ranakTNku, roe 3Be3fbI 
HaxXOMATCA He Tak ONU3KO Apyr OT Apyra, 
4eM B PaHee U3YY4eHHbIX ranakTUKaX. 

OT 9Tux ranakTMK UcXOgUT Mano CBeTa, 
nosTomy ux HasBanu ranakTuKamMn 

C HEAPKONM NOBeEpxXHOCTbW. 


Tanaktuka «Koneco» yfaneHa oT Hac Ha 500 mnH 
CBETOBbIX s1eT. 


TANAKTNKA «KONECO» 


Tanaktuka «Koneco» (CM. PUCYHOK BbILWe) 
O4eHb BeENNKa NO CBOMM pasMepaM UB 
wupuny npoctupaetca Ha 150 Thic. 
CBETOBbIX NeT. CuutaeTcoa, YTO Takan 
pegkan dopma o6pa3so0Banacb nocne 
TOO, Kak B Hee Bpesanacb ranakTuKa 
M@HbLUeEFO pasmepa. 

BHewWHee KONbLIO — 9TO rMraHTCKMN Kpyr 
v3 MUINVAPAOB HOBbIX 3Be30. OH 
COopmMupoBanncb U3 NbINV u Fasa, 
KOTOpbIe OOpasoBanucb u3 Agpa nocne 
B3pbIBa. Tenepb USHa4aNbHO CnupanbHaA 
dopma ranaktuku «Koneco» nocTeneHHO 
M@HAeTCA. 


BANKANWNE 
TANAKTNKN 


Broke apyrux K Haluemy MneyHomy llytu 
pacnonoxKeHb! Bonbuioe vu Manoe 
MarennaHosb! O6naka. OTO ManeHbkue, 
acuMMeTpu4HbIe ranakTuKu. Caman 
6nu3skaa SOonbwaa ranakTuKa — 
cnupanbHaa ranaktuKa AHapomega. OHa 
yaaneHa OT Hac Ha 2,5 MSH CBETOBbIX ET 
ABNACTCA CaMbIM AaneKNM OObeKTOM, 
KOTOPbI MOKHO YBULETb HEBOOPy>KeHHbIM 
rma3om. 


Bonbwoe MarennaHoso O6nako — ogHa u3 
Onuxanuinx kK MneyHomy Mytu ranaktuk. 


a eee a 


Mneunpia Myth | 


Cyuutaetca, yto Mnesupii Nyt 
Bkmi04aeT, NO KpaliHen mepe, 

150 orpomubix ckonneHun 3Be3Q, 
PacnonOX*KeHHbIX Had, 
vu nog, WeHTpanbHON 
YaCTbiO ranakTUKu. 


‘Y6eance cam 


ACHON HOUbIO Tb MOXKEWb 
nonpo6osarTb HaiiTu Ha HeGe 
Mnesubi Nytb. B CeBepHom 
nonywapuu Mneynbin Nytb nyywe 

| Bcero HaOniofaTb B Nepvog c uiona 
NO OKTAOPb, XOTA OH BbIrAAAUT 
BneyaTnAowe 
YB 3MMHue HOUN. 


B }O>kHom nonywapuu Mneynbiin 

Nytb BbirnaguT Hav6onee adqektHo 
B OKTAOpe, HOAOpe u Aeka6pe — B aTu 
M@CALIbI OH MOXO% Ha nonocy 
UcKpaAlweroca CBeTa. 


> Ap umn ranaktukamn sine ial fives orpomen — 
TbIC. CBETOBbIX eT OT Kpan BO Kpaa. 3emna uv OCTanbHan ~ 
yactb ConHe4Hon CucTeMbI HaxoAMTCA Ha paccTosHuu oKono 32 ThIC. 
BbIX eT OT ueHtpa Mnesuoro flytu. 

}OMbLUVHCTBO ACTPOHABTOB CyuTaloT MneyHbi Nyt cnupanbHon 
ranakTMKOU, XOTA HEKOTOPbIe Ha3bIBaloT ee NoNoCaTON CnupanbHoOi 
-ranakTuKon. Tanaxtuka Mneunbi Myth nonyyuna cBoe HasBaHue ewe 

B ApeBHue Bpemexa, KOrga JIOAAM KasaoCb, YTO OHA NOXOxa Ha cnep 

OT NponuTOrO MONOKa Ha HOUHOM Hebe. 


Kak uv BCe CnupanbHbie ranaktuku, 
MneuHbii Myth BpalaeTcA DOCTATOYHO 
MegeHHO. Ho 6nmKe K CepeANHe OH 
Bpaulaetcs ObicTpee, 4em y KpaeB. 
Cuntaetca, YTO Halwa ConHe4Haa 


cucTema Aenaer o6opoTbi BOKpyr LIEHTpa 


ranakTUukKu NpUMepHO pas 

B 225 mnH net. B COOTBeETCTBUN C STON 
Teopveu, Mneynbin Myth copeplunn 
JMWb OAUH O6OpoT c Tex Nop, KorAa Ha 
Semne «YUNN ANHOSaBpbl. 


Ecnu nocmotpetb Ha Mnesnbii Nytb c6oKy, MoxHO 
YBUAeTb yTONUIeHNe B CepeAYHe, HanomuHaloLee 
ABE AVYHUUbI, CNO*KeHHbIE BMECTE. 


3emna v ConHesHan 
- CMCTeEMa ABNAIOTCA YacTbiO 
_ Maeyxoro Mytu. 


O6nactu cuaiowwMx posoBbix, 
rony6bix u 3eneHbIx rasoB — 9TO 
TyMaHHOCTU, Cchepb! O6pazoBaHua 

HOBbIX 3Be3f. 


_  Wreprert-cpa3su ) 


+ Kamm na «Galaxy Tour», 4ro6ni 


uccreqonath Micanbiit nyTh M Apyrae 


YaslakTHkH, KIMKHM Ha «It’s Awesome!», 


YTOObI HOMVIATS MHCPOpMallMio O 


- Beenennon. 


school, discovery.com/schooladventures/ 


- universe/index. html 


+ JlocrynHoe BBeseuue B TeMy 
«TaaKTukn». 
www. hapili. com/risec/ galaxies /index. html 
> Yanai Oonpnie 0 AaBuHe XabGe, uO 
TOM, Kak €fO UCCeOBAHHA NOSBOJIHIM 
YIEHBIM BLIUMCIMTh BOspactT BcenenHoi. 
library.thinkquest.org/3461/galaxy.htm 
+ Bompmoii cali c o6miMem wHdopmanun 
O rawakTMkax MW KapTMHOK. 
www.galaxies.com/map.him 
+ JhoGonbirHaa uHcpopMalMa 0 KOCMOCE. 
www.childrensmusewm.org/cosmicquest/ 
Jaa Toro uTo6pl GbICTpo NonmacTh Ha STH mela 


3aliM Ha www.usborne.com M KIMKHM Ha — 
«Quicklinks», ‘ 
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* 


BNAIOTCA 


2 


nofiloets camo 


te 


NEPEMEHHbIE 3BE3Qb! 


Y HeKOTOPbIX 3Be34, NepuogAuyecku 
M@HAeTCA CTENeHb APKOCTU. OH 
HasbiBaloTCA NEPeMeHHbIMM 3Be3naMn 
/ W QenaTCA Ha TOV OCHOBHbIX TUNA: 
nynbCupyioluine, 3atTMesBaloLyve uv 
KaTaknusmMuyeckue NepemMeHHele. 


*  flynbcupyiouyve nepemenupie sBesabl 
OObINHO CBOVMN pasmepamn NpeBOCXOAAT 
ConHue. OHM MOoryT MeHsTb pasmep i 
Temnepatypy. Yem Gonbluie pasmep stux 
3Be3n, Tem OoNbLLIe CBeTa OHV Vanyyalor. 
HexoTopbie nepemMeHHbie 3Be3pb! 
COKPALLIAIOTCA VU PacTyT B perynapHOM LIKE, 
>KVISHb APyrVux MeHee yniopsago4eHa. 

Ha puicyHkax BHVgy NoKasaHa Mupa — 
nyfbcpyiowaa nepemenHas sBegna 
C perynapHbiM LIVNKNOM. 


Centa6pb 


Viionb 


SaTmeBaiouyMe nepemeHHbie 
3Be3AbI — Pa3SHOBUAHOCTb ABOMHbIX 
3Be3q. Bova 3Be39a — 3TO Ha CaMOM 
ene ABe 3Be3AbI, KOTOpbIe BpalljaioTca 
BOKpyr Apyr gpyra vu yOepxuBaioTca 
rpaBurauven. B saTmeBaliouinx 

" MEPEMEHHbIX OHA 3Be3Na 3axoguT 3a 
Apyryio, nosTOMY UX APKOCTb MeHAeTCA, 

_ 4TO MOXHO HaOmOsaTb uc Semnu. Ha 

- AvarpammMe BHu3y noKa3saHa y 

 3aTMeBaloliaa NepemMeHHaA 3Besha 

C M@NeHbKON APKON sBespoN v OONbON, 

MeHee APKON, de 


SatmeHHo-nepemenuaa 3Besyna 


Bonee spxaa 
sBe3qa 
HasbiBaeTGA. 
rnaBHon. — 


Metee apxan 
Haspleaercs 


— Sgecb ana cpaBHeHua 

~ MpMBEAEHEI LiBeTa 
 pasmeppi sBe3q. O usete 
» 3BE3) THI MOxKelUb OONbUWE 
* y3HaTb Ha cneayiowen 


- Purenb — rony6oi. 
~- eBepxrurant, 


Kataknusmupyioue (B3pbiBHbie) 
nepemeuuble 3Be3sAbI — ITO DBOMHbIE 
S3Be3fbI, KOTOPbIe HAXOAATCA OYEHb 
6nu3ko Apyr OT gpyra. Korga rpasButauna 
OHO v3 Hux. (KaK NpaBuno, Genon 
KapNUKOBON 3Be3abI) NpUTArMBaeT 
mMaTeputo ~Apyron (OObINHO KpacHoON 
3Be3GbI-ruraHTta), NDOUCXOANT 
BHE8anHOe MW MOLMHOe youneHve APKOCTU 
Me@xpAY HAMU VW BOKpYr. 


Ogun 3 TUNOB B3PbIBHbIXx 
(KaTaKNUSMU4eCKuX) NEPEMeHHbIX 
3Be30, — HOBbIe 3Be3ab!. OH BHESANHO 
BCNbIXUBAaIOT, a 3ATEM CHOBA 3aTyXxaloT. 
Benbilika MOXKET ANUTECA HECKONbKO 
M@CALIEB VNU Dae ner. 


*KN3hb 3SBE3 Ab! 


CHayana 6ONbLIMHCTBO HOBbIX 3Be34, 
TOPAT OYEHb APKO VW BbITNADAT ronyObimu 
vnu 6enbimu. B TakoM COCTORHIM OH 
cyulecTBy!oT MuNNUOoHbI eT. Kora 
3Be3fa CTapeeT, OHA CUAET MEHEE APKO, 
HO 6o0nee PaBHOMepHO. 


NposOMKUTENbHOCTb X*KUSHU 3BE3f, 
pasnuuna. Y 3Be30, NOMOGHbIX Haliemy 
ConHuy, NPOAOMKUTeENbHOCTb KU3HU 
cocTasnaet npumepHo 10 mapa net. 
3Be3fbI, KOTOpbIe NO pasmepy MeHbLLe 
Conntja, HaSbiBaloTCA KAPAUKOBbIMM 
3Be3gamnu. 3Be3gbI KpynHee Halwero 
ConHua Ha3biBaloTca 3Be3sgqamn- 
rvuraHtamu. 


Spe3na bepHapaa — Kpacubiit KapnuK, 
xonogkee Hawero ConHua. 


Conve — 370 xKenTan 3Be3za. 


A cambie Oonbluive — 3Be3fbI 
cyneprurantbi. Ux nposomKuTeNbHOCTb 
XU3HV ANA 3Be38f KOpOTKa — 
BCErO HECKOAbKO MUINVOHOB 
yer. 


YeTbipe spkive 3Be3 Ab! 


cTpaHnte. 


Apktyp. — 
OpaHxKeBaAn 
SBeE3Aa-TUraH¢T. 


i HasbiaaeMor 
levictsuTenbHas 


a 


ropayve 3Be3b1 
JOIN | win Genbinu, 


Cossesave Bonbuioi 
~ Meageanupi. Boxpyr _ 
") | <Hero O603Ha4eHa’ 

“ Boo6paxaemaa dopma . 
~ MegBena. i 


~ Buytpn KDyinriix cossesaui MO>KHO 

* pasnu4utb Gonee Mesikue cosBesqua, 

- HA3bIBaeMbIe | acTepu3mamn. Hau6onee 
“Vi3BECTHbIN aCTepU3sM — KOB, KOTOPbIn. 
ABNACTCA YacTbiO cossesaun Bonbon ae 


Melee 


; Cone aeegn «xBocTa> 
vu «6enep» Bonbon’ 

* Menseanupi cocrasnnioT 
5 Cree pose 


ApktyP 


AuTapec 


 CO3BESQNA- 


is) npesnux BpeMed nog Heneulanis 
_BHMMaHie Ha pacnonoxKeHue ApKUx 
dae Ha HeGe, Tak Ha3biIBaeMbIe™ 
'_ cosBesana. C 3emnn MO>KHO -yBugeTb 
88 cosBesanui. MHorue v3 Hux HOCAT. 
i ar cpoee ApeBHerpereckux Muqdos. 


Soueeaiin COCTOAT U3 HauOonee ApKUx © 
UV 3aMeTHbIx Ha HeGe 3Be3n. C Zemnu 
MOET NOKA3ATbCA, 4TO 3BE3MbI 
B CO3BE3ANN pacnonoxeHbi 6nN3KO. 
Ha Camo fene OH O4eHb MW O4eHb 
~ AaneKu Apyr oT Apyra. Hanpumep, 
- 3BE3fbI B COsBe3aANu OpnoHa 
pacnonoxeHbl Ha paccTosHun ; 
ot 500 fo Gonee 4em 2000 cBeToBbIx 
NeT Apyr OT Apyra. A c 3emnn atu 
-3BeE3HbI BbITAAQAT kak eannas, LenbHaa 
3 Feyang q 


SBesab! COsBesauA OpuoH KaxyTca 6n3KO thd 
pacnionoKeHHbimn Apyr k Opyry, u cosgaetca 

_ OllyleHve, 6yaTo OH HaXODATCH Ha OAHOM' 

~- pacctosHun ot Seman. ; 


Bce cossesaua vu actepusmbi MOxKHO 

“ YBUDeTb HEBOOPYXKEHHbIM MasOM, XOTA Ux 
BYAUMOCTb CUbHO 3aBuCUT UM OT BpeMeHU 
rola, U OT reorpaduyeckoro nonoxenua. 
Ecnv Tb! OKaKeWILCA Ha ynuule B ACHYIO 


3Be3AHYyIO HOUb, nonpo6yii cam Halitu B 
CesepHom nonywapnu Kosw, a notom 
4eTbIPE 3BE3AbI, COCTaBNAIOUNe IO>KHbI 
Kpect B }O>kHom nonywapun. 


Saecb mloKasano, 4TO 3Be3QbI cosBe3qua Opnon 
Haxofiatca Ha AOCONOTHO PasHbix Bevenentas OT 
Seman, 


YoOegaucb cam 


“CMEPTb 3BE3QpI 


B KOHe4HOM uTore 3anac raza 
konga-HuOyob 8akaH4uBaeTca, uv sBe3fa 
ymupaet. Yuupaa, 3Be3fa pasmepom 

c Hawe ConHue yBenu4nuBaetca 

B pasmepax Uv KpacHeerT. Ha 3Ton cragun 
yY¥eHble ee Ha3sbiBaloT KPaCHON 
3Be30N-ruraHToM. 


BHewHue Cnou raga NoCTeneHHO 


OTPbIBalOTCA OT 3BE3AbI WU YXOAAT B KOCMOC.. . 


OctaeTca AVWb ManeHbkaa, noyTM 
MepTBaA 3Be3sa, KOTOPY!0 HAasbiBalOT 
6enon KapnuKkoBon 3Besg0nN. Pasmep ee 
6nN30k kK pasmepy MnaHeTbI, HO.OHa Ha 
YAMBNeHUe NnOoTHaA VU TarKeNaA. 
(MpegsctaBb Wap ANA TeHHuca BECOM C 
rpysosuk!) Kak npasuno, Oenaa 
KapauKoBaA 3Be3f1a BCe OonbUe Sonbwe 
oxnaxkgaetcs u 3aTem ucuesaer, 


o e- Me) 
(6) 
ee oe Es *- 
“0 
i a. 


3AeCb Noka3aH BUA 3Be3A, yepe3 KOocMMyeCKui 
teneckon. LWectb Genbix KapJINKOBbIX 3Be3f, 
OKPYXKEHbI KENTbIMU, NOXOKUMU Ha ConnHue 
3Be3Aamu, vu Oonee xonogHbIMhN, KpaCHbiIMu 
KapNUKOBbIMU 3Be3famnu, 


C MOLUWHbIM CBEPXHOBbiM 


AApO. 


s Ha 9TOM pucyHke, 
nonyYeHHomM Onarogapa 
kOcMuyeCckOMy Teneckony, 
BYAHbI 3arafoyHble KONIbUa BOKPYF 
CBepxHOBON 3Be3nbI 1987A, koTopan 
BORE a ace B 1987 fF 


CBEPXHOBDbIE S8e30b) 
y 3Be34-ruraHTOB 6biBaeT O4eHb 
adbdekTHaa CmepTb. CHayana OH 


npespalaioTca B OFPOMHbIe KpacHbie 
3Be3MbI, KOTOPbIe HAaSbiBaloTCA 


cyneprurantamn. 3atem cynepruraHTbl - ie 


B3PbIBalOTCA, VY 9TOT MOLWHbI BSpbIB 
Ha3bIBAeTCA BCNbILUKON CBepXHOBOI. 


~CBepxHOBbIN B3PbIB OCTaBNAeT ObICTPO 


pacwupsiowwinca Cnon rasa Vv NbN C- 
MasIeHbKON, BPALatOLeNCa B cepeante 
3Be390/. ITO — HEWTPOHHaA 3Besza. 


- OHA HaMHOrO NOTHee  TAxKeNee, YEM 
6eflaa Kapnukosaa 3Be3qa. (MpenctaBb, ~ 


4TO KyCOYeK HEUTPOHHON 3Be3Abl, 
pasmepom Cc Wap Ana ronbda, BecuT kak : 


He6ocKpe6!) a te 


HeKorépble LenroauEeie sacune 
vcnyckatoT usny4eHue, KOTOpOe npu 
BPaleHUN MeHAeT CBOE HanpaBneHnue. 
Takue 3Be3f4b! HasbIBaloTCA 
nynbcapamn. - 


Korga 3Be3g9a yuupaeT 


B3PbIBOM, COXpaHAeTCA 
TO/IbKO C€ NNOTHOe 


Nynbcapbl — 3T0 
HeEMTPOHHbIe 3Be3 bl, 
KOTOpbIe ObICTPO 
BpalwaloTca uv ropAT, Kak 
Maakn. 


“OHM CTAHOBATCA KpacHbIMN © 


_ MpeBpatuTbca B YepHbie Abipbi — =. 5 oe im 
~ Oe3HHbl, Pra Meaicuiye Bat Boe. Pe ay 


“YePHytO Abipy, BEpOATHEE BCerO, 


katae soiuie speanbi yommpaior, ; 


-eynepruraHtamn, asareM 
_ B3pbIBaloTcA. OAHako ecru OHM 
CKMMAIOTCA, TO. MOryT » ei, oH 
- YMEHbLUUTbCA HACTOMBKO, 470. a 

6yKBaNbHO UCHesaioT V3 
BceneHHon. Stu 3Be3abI MoryT — 


BOKpyr. 5 


-Yepxaa abipa GbIBAeT-HACTONbKO yey, S 


ANOTHOU VU MOLHON, 4TO Cuna ee - Bee 
rpaBuTauyn : 3aTarnBaet BHYTDb ei ees a 
faxe cBet. Bce, 4To nonagaet B ee 


ObiBaeT pasaaBneHo. Ee el 


- . YYHbIC CYUTAIOT, YTO B CHTpe- = ate. 


Halen ranakTUKu Ne xuT OfPOMHas. 


4epHaA AbIpAa, OKPyKeHHAA i Hens 


cTapbiMu budge ase SRC IRAN a 


Yee Fy ; y 


Konbyo xonoguoro rasa BoKpyr npeanonaraemon 
4epHon Abipbi, KoTOPOe MOKHO vane REPES ENR 
_koemuyecKnit Tefeckon. ea ae cS op h 


Murepnet-cBa3u 


* Bezenne Bb Temy «<Poxyenue 3Be3/». 
observe. wu. nasa.gov /nasa/exhibits / 
stellarbirth /opening 1. html 

* Yro MOXKHO yBueTbh B Hebe CerosHsA? 
ww. earthsky.com/Featur watching 

+ Caesennsa 0 3Be3,ax, U300paxKeHuA 
M (PWIbMbI. 

library.thinkquest.org/257 

+ Jio6onbirHas 1 )p Malls 

© «4ePHbIX JibIpax 

www.ncsa. uiuc.edu/Cyberia/NumRel/ 
BlackHoles. html 

+ KOMmKHM Ha Ha3sBaHHU COsBe3MA, 
YTOObI NOMYIMTb ero KapTy 
omucaHne. O6paTucb B MeHIO 3a Go7ee 
nOApOoOHOH MAopManen. 
www.astronomical.org/constellations / 

obs. html 
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CONHUE 
ak BCe 3Be3fbI, ConHue — rviraHTCKU Wap 
B3pbIBaloLUeroca rasa. XOTA CONHUe CYVTaeTCA 

-3Be300/ CpeaHero pasmepa, *Vi3Hb Ha Seme 

‘He Moria 6b! CYLLIECTBOBaTb 6e3 CoNHeYHOrO Tema 

eee cpeTa. ConHue Taioxe BO3aelicTByeT Cunon 
: nputTs>KeHUs Ha BCe TO, YTO HAXOANTCA BOKPYr HErO, 
~ Ha pacctosHun 600 mnpa. km. Nostomy nnaHetpl, 

CmyTHMK Vi Apyrue O6beKTbI ABMDKYTCA, VN, KaK 
 NPYHATO rOBOpUT, Bpalljaiorca, no op6utam BoKpyr 
Conta. ne 


‘BHYTPH COAHUIA 


Sayre Contua A shoacraHiio 
pacnafatotca atomb! Bogopoga. Vx 
SNEMEHTbI COCANHAIOTCA B HOByIO 
_ cTpyktypy uv O6pasyioT nerkui ra3 — 
~ renun. StToT npouecc, Ha3sbiBaembIi 
_ apepHon peakuuen cuntesa, gaet raga, KOTOpbIe HasbiBaloTca cbakenamu. 
“. BbIXOA OrpOMHOMy KONNYeCTBY SHEpruu. TuraktcKue CkonneHua rasos, Tak 
SA oss Tae HasbiBaeMbie NpoTyGepaHijamn, 
eS a te BbIOPacbIBalOTCA C NOBEPXHOCTU ConHua Go 
NCTE A OS DN ae ena : sete CKOpOCTbIO NpuMepHO 600 km/c. Bappiebi, 
Vat Sate sce Ha3bIBaeMbIe CONHEYHbIMN BCNbILUKAMN, 
ete Gonee MOLWHbI M ScbdexKTHbI. 


NOBEPXHOCTb CONHUA 


Conveunbie natHa — maneHbkKue, TeMHbIe 
NATHa Ha NOBepxHocTU ConHua. OHU 
HEMHOFO XONOAHEe, YeM OCTaNbHaA 
NOBEPXHOCTb. CONHEYHbIE NATHA YACTO 
ObIBAIOT OKPy>KeHbI OONaKaMmn CusIOLUerO 


on : Crpyktypa Contua 


SW s Agpo Connua B 27 pas Gonbwe, 
. yem Semna, vu ero Temnepatypa 
npesbiwaer 15 man. °C. 


SATMEHNA 


JlyHa nepuogyyecku npoxogsnt mexay 
Semnen u ConHulem, 3akpbiBaa OT Hac 
CONHEYHbIN CBET. OTO ABNEHNe HasbiBaloT 
NONHbIM CONHEYHbIM SaTMeHNeM. 
JlyHa MOxXeT 3akpbiTb ConHue, xOTA OHA 
V MeHblLUe NO pasmepam, NoTomy, 4TO 
Haxogutca Onvxe k Semne. Ecnu Toi 
3akpOelWb mas uv 6yfelWb DepxaTb 

3. MOHETKY M@KAY NULLOM UV CBETOM OT 
KOHBeKTMBHa —OCTpbI, BUCALUIEM Ha NOTONKe, TbI 


30Ha ts 
nepegaet NOUMELWb, KaK STO NPOUCXOANT. 


9Hepruio sapa 
Ha Tak 
HasbiBaemyio - 
NOBeEPXHOCTb 
Connua. 

Kpacubie ctpenku 
Ha Auarpamme 
NOKa3biBaloT ee 
BpaluaTenbHoe 
ABYKeHue. 


2. ConHeyHoe ALpO 
_~OKpykaeT MOLWHaA 
PaguoakTusHaan 
30Ha. Kap, 
UCXOAALINI OT 
gpa, npoxoaut 
> Yepes STY 30Hy B 
Buge BONH. 


4. Potocdhepa — aT0 
«NOBepxHocTb» Connua, 
KOTOpas COCTOUT U3 
uYpKynupyioluux rasoB. 


Bo Bpema nonHoro ConHeyHoro 3aTMeHuA 
CTaHOBUTCA BUAHA KOpOHa — TOHKU Con rasa, 
eKpy Kany Connue. 
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Xota Connuye no pasmepam 
| Whpesocxonnt bce, 4To cyujecTByel 
B.ConHesHon cucTeme, 9TO BCero NUL 

3Be3fa CpegAHero pasmepa. 


CnAHNE 


Ot ConHua BO Bcex HanpaBneHuax B 
KOCMOC UCXOgMT HeNnpepbiBHbi NOTOK 
HeAenumbIx YacTUL. STO ABNeHUe 
yYeHble HasbiBaloT COHEYHbIM 
BeTpom. Korfa yacTuubl OcegaloT 
Bosne noniocos Seman, BOSHUKaeT 


KpacuBoe, nepenusyatoe cBeyeHue — 
nonapHoe cusHue. Ha cesepe 9T0-— 
CeBePpHoe NonapHoe cusHne, a Ha 
ore — 1OxKHOe NONAPHOe CusHue. 


YOennucb cam 


Hukorfia He cuotpu npamo Ha ConHue, 
axe NpUWypuBWMcb unu MopraA — oTO 
nnoxo “envcTByeT Ha speHue,. Ectb Gonee 
npocton u 6esobuaAHbIn cnoco6 — yaugetb 
He camo Connue, a ero oTpaxenne, 


A\na gtoro HYy>KHO HanpaBuTb Ha Connie 
OUHOKNb “ NOCTABUTb C3aqu Hero UCT 
KapToHa. Bogu OuHoKnem Ao Tex nop, noka 
Ha KapTOHe He nonBuTCA Genbii Kpyr. 
Batem ccokycupyi GuHOKNb, YTO6bI 
oTpaxkeHue cTano YeTKUM. Tb YBUANWb Ha 
OTpaxKeHNU TeMHbIe NATHA — 3TO 

YU eCTb CONHEYHbIe NATHA. 


Zakpon aty 
sINHBy. 


OtpaxeHue 
ConHua 


* Ciona 
nonagaert cBer. 


CONHEYHAA CHCTEMA — 


ConuHue uv BCe, 4TO BpaluaeTca BOKPyr 
3TON 3Be3abI, HasbiBaeTcA ConHe4HON 
cuctemoi. B Hee BXOAAT NNaHeTbI, 
NyHbl, MOACA OFPOMHbIX KAMHEN, OCKONIKU 
mMetasina U NbAa V OfTPOMHOe KONUNECTBO 
nbiInV. i 


NMocne ConHua BakKHEAWUMN 
cocTaBnariouwumMu CONnHeYHON CUCTeMbI 
ABNAIOTCA ee NNaHeTbI: MepKypun, 
Beuepa, 3emnsa, Mapc, tOnutep, Catypu, 
YpauH, HentyH uv [nytoH. Bce onu : 
BpaluatoTca BOKpyr CoNHUa Ha PasHbix 
PACCTOAHUAX VU CKOPOCTAX, Npv 9TOM 
Bpalllancb eLUe MW BOKpyr CBOeN OCU. 


MnaHetapHbin BeHb — Bpema, 
HeoOxogMMoe Ana Toro, 4TOObI 
COBepLUNTb OO6opoT B 360°. Hanpumep, 
3EMHbIe CYTKN ANATCA 24 Yaca. 
MnavetapHbin rom — Bpema, 
HeoOxosAumMoe ANA COBeplieHUA OOOpoTAa 
BoKkpyr ConHua. SeEMHONM rog ANUTCA 
365,3 CyTOK. By 


HentyH 


Y mHorux nnaHeT B ConHeYHoOU CucTeme 
@CTb HEOONbLINe CNYTHUKU, HasbiBaeMbIe 
NyHamu, KOTOPbIe BpalljaloTcA BOKpyr 
CBoux nnaHeT. JlyHb! pasnuyaloTca no 
pasmepy, dopme. Mnatetbl ConHeyHon 
CUCTEMbI UMelOT PaSHOe KONUYECTBO JIYH. 
Hanpumep, y Semnu BCero OAH CnyTHUK, 
ay CaTypHa ux OTKPbITO Ha CerogHAWHUN 
Hebb 18. 


JlyHa 3emnu BHeEwWHe 

npeactasnaet cobon 

KAM@HHbIN, CepOBAaTO- 
KOpY4HeBbIN Wap. 


ConvHeuHaa cuctema 


BHusy uso6paxeHb! 9 nnakeT ConHeYHon cucTeMbl. 


CootHoweHue paccTosHui MexAy HYMN He NOKasaHo, 


Tak Kak OHV CHUWKOM BeNukKu. 


KpynHble OONOMKU KaMHen u MeTasina, 
wvHorga CpaBHumble’c pasmMepamn MalibIx 
mnaHeT, HasbiBaeMble acTepovugamn, Vl 
KYCKN 3amMep3wero rasa VW NbINN, 
HasbIBaeMbie KOMeTaMNM, TOKE 
NOCTOAHHO BpalaloTca BOKpyr ConHua. 
BonbWwuHcTBO acTepougoB HaxOguTca 
mexay Mapcom u tOnutepom, a KomeTbI 
MOKHO OGHAPYXKUTb B M060 YacTU 
ConHeyHON CUCTeMBbI. 


BoNermnenee acrepougos 
oO6HapyKeHO B OONacTn, 
HagbiBaemMon Moscom 
acTepouagos. 


+ OdmmmprHoe co6patue us0Opa 


MYJIBTHILIMKALMOHHDIX (pHJtbMO 
Commeunolt cucrembt. 
wwu.solarvius.com/cap/inde 

+ Heseposrupie cnt 

solar. physics.montana.e 


J\isn ‘roro 4roObI 
sali Ha 
ye 


BHYTPEHHNE NAAHETbI 


Vieeven". BeHepa, Semin vu Mapc cuutatotca 
BHYTPCHHMMN MnaHeTamn, NOTOMY 4TO OHV HavOonee 
npuOnvxKeHb! K COnHity. XOTA BCE STU MAHETbI UMelOT 
NPVUMePHO OLVHAKOBbI, OTHOCUTENbHO HEOONbLLOU pasmMep 
VU KAMEHUCTYIO CTPYKTYpPY, TONbKO SemMsIA CTaa NOAXOAALUIMM 
M@CTOM AIA BOSHUKHOBEHUA KUSH, NOCKOSIbKY OHA 
pacnOnoxKeHa Ha CAMOM ONTUM@JIbHOM PaCCTOAHUN OT 


ConuHula. 


MEPKYPNN 


Mepxypuit — o4eHb ManeHbKar 
nnaHeta, Qvametpom 4878 km. STO 
Onvwxavaa K ConHuy nnaveta, 
BpallaloulaAca OT Hero Ha pacCTOAHUN 
58 MH KM. Takan ONU30CTb O3HaYaeT, 
4TO Mepkypuii NOCTOAHHO OnanseTca 
convHeyHbimu nyyamu. {iHeBHaA 
Temnepatypa Ha Mepxypun MoxerT 
Aocturatb 427 °C — 39T0 B 4 pasa Bbilue 
TemMnepatypb! KUNEHUA BOsbI. 


Mepkypuii — 6nurxxanwaa 

« ConHuy nnaHeta, nosToMy 
Aenaet o6o0poT BoKpyr 

Hero 3a 6onee KOpOTKOe 
Bpema, 4¥em m06an 

Apyraa nnavera. 


. 


Mepkypui o6pauwiaetca BoKpyr ConHua 
3a 88 3eMHbIX CyTOK. [pv STOM OH 
M@AJIEHHO BpaluaeTcA Wu BOKpyr CBOen 
ocu. Cytku Ha Mepxypun paBubi 

58,7 3eMHbiIM CyTKam. B TeYyeHve Bonron 
HON TeMnepatypa Ha TOU 4YacTu 
nnaHetbl, kyga He NONagarwoT CONHeYHbIE 
NYYU, MOXKeT ynacTb M0 -183 °C. 


BEHEPA 


Bexepa — BTopaa no yaneHHOcTn OT 
ConuHua nnaHeta. OHa npumMepHoO Takoro 
*e pasmepa, 4TO 4 Semna. BeHepa 
BpaluaeTca BOKpyr ConHua Ha 
pacctoaHuu 108 mnH km. Ee 
MOBEPXHOCTb NPeUMYLUECTBEHHO 
nnockas, HO Ha HEM UMeIOTCA U 
BbICTyNatoLMe OONAaCcTH, 4eM-TO 
HANOMUHAIOLUNe KOHTUHEHTbI SEMIN. 
Atmocdepa BeHepbi COcTonuT B 
OCHOBHOM M3 yrneKucnoro rasa U CUNbHO 
DaBut Ha NOBEPXHOCTb NNaHeTbI. 
MnoTHbie OONaka CePHOU KUCNOTbI 
OTpaxatoT CONHEYHbIE Ny4U, 3acTaBNAA 
BeHepy CuATb Kak O4eCHb APKYIO 3BeE3 Ay. 
A Te nyyn, KOTOPbIe HE OTParKaloTca, 
cKannuBaloTca BOKpyr NnaHeTb! B Bue 
Tenna, NOf#AHUMaA ee Temnepatypy go 
480°C. 


Conneynpie 
nyyn 


| 


MnotHbin cnou atmocdepb! Bexept! Hanomunaet 
cTeKno B napHuKe. 


Bexepa Convue Mepxypui 


Semna Mapco 


A\warpamma BBepxy NoKa3sbiBaeT 
4 BHYTPeHHUe NNaHeTbI, BPaualoLuMeca 
Bokpyr ConHua. 


9TO KOMNbIOTepHOe UsOOpaxeHue DEMOHCTpupyer 
nnotHble o6naka, KnyOaumeca BoKpyr BeHepbi. 


Y6enucb cam 


Tbl MOKeWb NONbITaTbCA CaM HaNTU 
BHYTpeHHue nnakeTbI. Mepkypui u 
Bevepy uHorga MOXKHO yBuseTb 
HeNOCPeACTBEHHO NepeA paccBeTom. 
Nocne Connua u JlyHb! BeHepa — cambii 
apkui oObexkT Ha HeGe. BeHepy YacTo 
HasbiBaioT YTpeHHen, unu Beyepxen, 
3Be3Q90H, B 3aBNCUMOCTH OT Toro, 

B KaKOe BPeMA OHA NOABNAeTCA Ha 
He6ecax. 

Mepkypuii Bbirnagut Kak apkan 3Be3na 
NpaAmo Hag NUHVer ropusoHTa. 


Byab ocropoxeH 

Korga Tb 6ymeWb uCcKaTb NnaHeTbI Ha 
He6e, CHayana y6equcb, 4To ConHue ewe 
He B30LUN10 UNM YTO OHO yKe NONHOCTbIO 
gakaTunocb. HabniogexHue 3a ConHuem 
HEBOOPYyXeHHbIM Ma30M BpeAHO ANA 
3penua. 


N3SYY4EHNE BEHEPbI 


HukTo He 3Has, Kak BbIFNAAUT 
NOBepxXHOCTb BeHepbi 40 1975 r. 

B 1975 r. Copetckui Cows oTnpasun 

B KOCMOC Ba KOCMNYeCKux KOpabna no” 
Ha3BaHuem «BeHepa». OT HX 
oTAenunucb Gonee Menkue 30HAbI, 
KOTOpble CAenanu dotorpaduu 
nospepxHocTu BeHeppi. B uenom CHuMKU 
CO3MalOT OLLYLLEHNe OFPOMHON, 
Mpa4Hon, PbdKeBAaTO-KOPU4HeEBON 
MyCTbIHUY, NOKPbITOM OCTPbIMU CKaNlaMu. 


Ha nosepxHoctu BeHepbi umelorca uv menkue Kpatepbi. 
Bonee rny6okue Kpatepbi 39eCb O6pasoBaTbca He 
MOFYT, NOCKO/IbKy NNOTHAA aTMOCHeEpa NnaHeTbI 
3aMeANACT CKOPOCTb Nasalouyux Ha Hee OObeKTOB. 


B KoHue 80-x v Hayane 90-x rr. ANA 
CO3AAHUA NOAPOOHON KapTbI NOBepxHOCTM 
BevHepb! 6bin Uucnonb3oBaH amepuKaHCKui 
Kocmuyeckun 30Ha, «Marennan», 
OCHALUeHHbIN pagapom. BpiacHunoc, 4YTO 
nnaveta NoKpbiTa NpevMyLeCTBeEHHO 
3AaCTbIBLIeEN aBON, KOTOPaA NOCTOAHHO 
vsBepranacb U3 MHOFOYNCHIGHHbIX 
BYJIKAHOB. 


Kocmuyeckun 
30Hf, 
«Marennan». 


Ha pucynke BHusy us06paxeHa 
noBepxHocTb BeHepbi. StoT pucyHoK 
Obi COBAAaH Ha KOMNbIOTepe 

C UCNOsb30BaHVeM Uncopmaunu, 
co6paHHon 300m «MaresnaH». 


MAPC 


Mapc — 4eTBeptan no yoaneHHoctTn OT 
ConuHua nnaveta. Ona B 2 pasa MeHbue 
Seman uv Bpaujaetca BOKpyr ConHua Ha 
paccTOAHWn npumMepHo 228 MAH KM, 
copepwas o6opor 3a 687 aHen. 


Mapc uxorna 
Ha3biBaloT 
Kpacnon 
nnaneton, 
noromy 4TO BCA 

* ero noBepxXHOcTb 

* nokpbita 

/  kpacHosaTon 
NbiIbIO. 


Y Mapca ectb Be nyHbt — Poboc 

uv flewmoc, TemHble uv nbineBugHble. 
Muorue yyeHble nonarator, YTO 9Tu 
CTPaHHONM MPOpmMbI NyHb!I Ha CaMoMm ene 
acTepougbl, nonaBuuue Ha OpOuTty 
MaHeTbI MUNNMOHbI NeT Hasag. 


Dievmoc, meHbuwan nyHa 
Mapca, 8B camo wupoKon 
cpoen yactu He Gonee 15 Km. 


LUupuna Do6oca B 
camou WHpoKON ero 
yactu 28 Km. Ha ero 
noBepxHocTu umeerca 
6onbwWon Kpatep CrukHu, 
coctasnniowni 5 km 

B AMameTpe. 


NSYY4EHNE MAPCA 


B 1960—1970 rr c Kocmuyeckux 
30HH0B «MaputHep» uv «Buku» 6binu 
NONYYeHbI AeTaNbHbie doTorpaduu 
nmopepxHoctu Mapca. Ha cHumMKax 
XOPOWO BUDHO, YTO NOBEPXHOCTb 
nmNaveTbl NOKpbITa PbdKE NbIIbIO, 

Y uspesaHa CKAaNUCTbIMU KaHbOHaMM. 
Cunbible nbinesbie 6ypu, KoTOpbIe 
MOryT ANMTbCA HeAeNnamnu, — oObI4HOe 
aBpneHive Ha Mapce. 


Hau6onee npogsyKTUBHbIM OKasanocb 
HemaBHee NOCeWweHUe MNaHeTbI 
KOCMMYeCcKuMu KOpabnamn 
«Mapcoxog» u «[noOanbHbin 
uccnenosatenb Mapca», 
3anyuWweHHbimy B 1996 r. Sagaya 
«Mapcoxofa» yxKe BbINONHeHa, a 
pa6orta «InobanbHoro uccnenoBaTena» 
6ygeT nposom«KaTbca. Ero 
vkdopmauna Oo Mapce go cuxinop 
nposomKaeT nocTynaTb Ha Semnio. 


Ha kopa6ne «Mapcoxoa» HaxOaMnca 3TOT 
KPOXOTHbIA annapatT «flpvesxui» («CoxKypHep»), 
KOTOpbIN, NyTewecTByA NO NOBepxHOCTU 
nnavertbl, usyyan vu motrorpaduposan 
MapCuaHCckue Ckanbl, 


ASS 


x 


Fax 


Murepuer-cpasu = 


A OgraMaibpHBilt anaior KapTHHKH Js, 
KOTOPYlO BbIKIabIBAeT Ha CBOEM CepBepe 
NASA. Ms06paxenusa HebecHbIx TeV 

M ABICHUM B peabHOM BpeMeHH. 
rapod.chat.ru/ 

+ Jleranbubie u306paxenua u onMcaHHA 
BHYTPCHHMX TWIaHeT VM MX JIYH. 
wuw.seds.org/billa/tnp/mercury. html 

www. seds.org/billa/tnp /venus. html 
www.seds.org/billa/tnp/mars. html . 

* Mucbopmanns o Mapce c 
MYJIbTHILMIMKAMMOHNDIM COMPOBOXKAeCHMEM. 
www.eps.megill.ca/mars/Mars_A/ 

introMars. html 

* Kumkun va «Enter», aro6p nomyauTp 
undopmaymio 06 skcnexuimnax NASA na 
T1aHeTI. 

observe.ivu.nasa.gou/nasa/ exhibits /mars/ 
mars_home.himl 
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SEMNA n AYVHA 


ema Bpauaetca BoKpyr ConHua Ha pacctonHun 
149,6 mnH kM. UmeHHO pu Takom paccTosHun Ha Semne 
cogmaetca HeoOxogumaa Temnepatypa ANA Toro, 4TOGbI BoA 
_ CyLECTBOBaNa B XKVVAKOM BUAe, a He B BJ JbAa unui napa. — a aii (eet 


Atmocdepa 3emnn okasanacb NPVFODHON ANA AbIxaHUA. BCe.sTO — “PeKPacteim rony6uim Gpnnnvairom. 
B LeENOM tb HYKHbIe YCNOBUA ANIA pasBUTUA *KU3HU Ha 3emne. 


ATMOC®EPA SEM > NOBEPXHOCTb SEMAN B3INAQ HA 3EM/IO 
3 N3 KOCMOCA 


Us kocmoca 3emHaa armoctbepa Hv>KHAA YACTb ATMOCHepb! rpaHuUUT | 

_BbIMNAAUT KaK O4YCHb TOHKUN rony6on ~ C NOBepxHOcTbIO Semnu, HasbIBaemon 

cnoii, OkyTbIBAIOWWM NnaHeTy. Sto — Kopoi. B Hale BpemaA miogN BCe GonbUe M1 
cMeCb agora uv Kucnopoga c HeOonbwON NocteneHHo kopa pasgenunacb Ha Oonbue ysHaloT o Semne Onaropapa 
nipumecblo Apyrux rasoB. Oa ComepxUT —- HECKONKO OFPOMHbIX KyCKOB, MHOPMaLINN CO CNYTHVIKOB V 
6onbwe Kucnopofa, 4emM atTmocdepa - Ha3biBAaeMbIX NnaTopmamu, KOTOPbIe KOCMUHECKMx CTaHUi. Hanpumep, 
nio60M Apyrou nnaHertbI. Bes storo rasa B TeYeHVe MUNNMOHOB NeT CTankuBanucb Se nee One syO) Bedbible Co 

CNYTHUKOB AANA Gonee TOYHOrO 


npeackasaHus norogbi. Ucnonb3ys 
UHMOpMaLNlo, NONYYEHHYIO 13 
KOCMOCa, OHM MOryT NpeAyNpex*LaTb 


X*KVSHb Ha Semse Obina GbI HEBO3MO>KHa. Y pacxogunncb, O6pa3ya ropbl, AONUHbI 
YU Apyrue getTanu 3emHoro penbeda. 


TopxHbie uenn, 


Takue, Kak JWODeEN O BOSMO>KHbIX CTUXUIHbIX 
Tumanan, 6OencTBUax B NOGON TOUKe 3eMHOrO 
o6pasosanucb 
luapa. 

B pesynbTaTe 

Fa CTONKHOBEHUA 
OrpOMHbIx Uvdopmativa, nepefasaemasa co 
3EMHbIX CNYTHUKOB, WUPOKO Ucnonb3yeTca 
nnardopm. VY ANA u3sy4YeHua NOBepxHoCcTU 


Seman. Npu nomowm cneunanbHbix 
NPUGOpPoOB CO CNYTHUKOB MOXHO. 


“i . NOAPOSHO pasmnaAgeTb naxe AHO 
pe TpetTu 3emHON NoBepxHocTU ‘ okeana. 


NOKpbITbI OKeaHamu. CuuTaeTca, YTO 
VMeHHO B OKeaHax NpUMepHO 3,5 mnpA 
NeT Hazagq, Ha Semne 3apogunacb x*«U3Hb. 


Via kocmoca atmocdepa Seman BbirnaguT He Cny4aiHo y4eHbie pasbiCKUBaloT 
on TOHKO rony6on Abimkoi, Ona KaxeTca CneAbl BOAbI UNIV Absa Ha Apyrux 
rony6on, hotomy 4To Tako UpeT NpvoGpeTaeTt nnavetax. Takue cnefbl moryTt 
Sori CONHe4HbI CBeT, NpOxoAAWNK 4epes . YKa3bIBaTb HA BO3MOXHOCTb 
“iota alclae Aa ect 3apoOxKAeHuA NPUMUTUBHEIX dopm 
*KUSHU. 


Kapta okeaHuyeckoro Ava Gbina CoctasneHa 
C NOMOUIbIO CnyTHUKka ‘nog HasBaHuem «CucatT». 
Temubie natHa Ha KapTe — 3TO KOHTHHeHTHI. 


Semna — 3TO eguHcTBeHHaa nnaHeta ConHeyHon 
CUCTEMbI, NPO KOTOPy!O AOCTOBEPHO U3BeCTHO, TO 
3MECb CyLIECTBYET KU3Hb. STO NpOUsOWNO NoTOMy, 
4TO 3HaNUTeNbHaA YaCTb Sem NOKpbiTa BOAON, 

KOTOpyIoO ewe TONbKO NpeAcTOUT 
o6HapyxuTb Ha Apyrux nnaHeTax. 


NYHA 


SEMA UMeeCT CAVHCTBEHHbIN CNYTHUK, 
O6palwjaloluiica BOKpyr Hee Ha BbICOTe 
384 000 km. BonbwuHcTBo cnyTHNKOB 
UME@IOT ONCHb HEBHAYUTE/IbHbIe PasMepbl 
NO CpaBHeHuio Cc NNavHeTON, BOKpYyr 
KOTOPONM OHM BpalaloTcA, OAHAKO 
cnyTHuk Gemsiu — SlyHa caoumu 
pa3smepamnu nou4tn Cc 4eTBepTb Gemnn, 


3 ae Jiyna yaepxuBaercd Ha 


op6uTe Cuno npuraKennn 
Bemnn, 


U3-3a npuTaKeHuA Gemsn JlyHa Bcerga 
o6paweHa kK HAM OLHON CTOPOHON, 
O6patnyto cropony JlyHbl, Tak»ke 
Ha3bIBAeMYIO TEMHONU CTOPOHON, 
BUJENN TOsSIbKO KOCMOHABTbI NW uay4ayin 
SIYHOXOApI. 


B ornuyune or Semnn, JlyHa He umeeT 
COOCTBEHHON atTMOocdepbi, KOTOpAaA 
npefsoxpaHaya Obi ee OT CAMLWKOM 
CV/IbHOrO HarpeBaHua UNV 
nepeoxnaxkneHua, Noaromy 
CO/IHEYHbIE NYY HAarpeBaloT 
NOBEPXHOCTb JlyHbI 40 123°C, ana 
TEMHONU CTOpOHe TemnepaTypa MOxKeT 
OnyckaTben 0 

-163 °C, 


JyHhan NOBEPXHOCTh NOKpbITA 
MHOFO4UCHeHHbIMY KpaTepamu,’ Muorne 
U3 HK MOKHO YBUJETb HEBOOPYKEHHbIM 
MASOM, HO B BVHOKSb Th! CMOXKELUb 
PACCMOTPETbh FropassjO GOsbWwe, TeEMHbIe 
NATHA HA NOBEPXHOCTH SlyHbt 
HASbIBAIOTCA MopaMNU, On 
O6PAZOBASINCh MUSIMOMbI NET Nagas, 


VS ZACTHIBLUGY NABbI 


PA3bI AVHbI 


Cama no ce6e JlyHa He ucnyckaeT 
CBeTAa, HO OTPAXKAeT CONHEYHbIE NYY, 
GnarogapA 9TOMy Tak APKO CBeTUTOA 

B HO4HOM HeGe. Tak kak JlyHa ABYKeTCA 
no caoen op6uTe, B pasHoe Bpemsl 
CYTOK Mbl MOKEM BULETb pasHble YacTU 
@@ OCBeLLIEHHON NOBepxHocTH, 
Nostomy Ham kKaxKeTcA, YTO cbopma 
JIyHb! KaxKAYIO HO“b U3MeHAeTCH. Takne 
USMeHEHMA PPUHATO HASbIBATb 
dasamn Jlyxbi, ‘. 


28 pHeN JlyHa coBeplaAeT NONHbI 
o6opor BoKpyr Bemnu, Ha s”varpamme 


BHUBY UZOGPaxeHb! casbi, KOTOPbIe 
JlyHa Mpoxost 3a aro BpemaA, 


Maapi Syn 


Hanpasnenne nyen caeta 
Slywa 


. Semin 
_o 


Ha PUCyHke USOBpPAKeHO, KAK BbIrAAMT Fyre 
6 GOM/IN, KODA OHA HAXOANTCA B KAKO Na 
OGOSHAYOHHbIX NOSMUMN, 


1, HoponyHne @; 5, Monnonynne 
) 2, Nonymecaty 6, Y6uiwaHnne 
(YM@NbWOeHnNe) 
3, Nepean 


4 7, Noonan 
4OTHOPTb 


4, Npn6visanne ( 
(YBO/IU4AHNE) 


YeTHOPTb 


8, Monymecnu, 


Temnbie Kpyru 
Wa NoBepxHOeTH JlyHbl = 
oro KpaTeppl, Onn 
o6pasonanves MUsMOnD 
ner NavaA, KOFAA HA SlyHy 
NALA MeTeOPHTbI W ACTEPONAbI, 


OBPASOBAHNE AVHbI 


YueHble @L@ TOYHO He ONpeAeNunn, 
koraa NOABUNAaCh JlyHa, Pakbwe 
cuntanoch, 4To JlyHa o6pasopanacb 
OAHOBPEMEHHO CG Gemnel, HO 
VBy4eHNe NYHHOrO FpyHTa ONpoBeprno 
ety TeOpuio, ae 


Ceiyac 6onbuiMHeTBO acTPOHOMOB 
ounraior, 4TO JlyHa CchopMupoBanach, 
koraa B BeMnio Bpesancn MaccuBHbIl 
o6beKT pasmepamu c Manyio nnaHery. , 
Mpousowen Bbi6poc orpomHoro 
KO/IUNECTBA NbN MV KAMHeM, U3 

KOTOPbIX BNOcNancrauu 
ccbopmupoBanach Jlyna, 


\ 
. 


KpyfhbiA O6beKT 


Semnn 


BoamoKno, Jlyna 
o6pasowanaar vs 
KAMHOM Vi Mbiin, 

OTKONOBLINXEN OF 
SEMIN, KOA B Hee @ 

Hpesanch OFfPOMHbIlA * 
O6beKT, Ht ¢ 
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BHEWHNE NAARETbI 


nutep, CatypH, YpaH, HentyH uv IlnyTouH cuutatioTca 

BHELUHMMM mnahHeTamMn. OHV pacnOsO>KeHb! BO 
BHELUHeM YaCTU COMHEYHON CUCTeMBbI. 3a UCKIOYEHYeM 
KDOLUCYHOrO KaMeHUCTOrO IInyToHa BCe NNaHeTbI 
npesAcTaBnatoT COOON OrPOMHbIe Wapbi, COCTOALIME 
MNPAKTUYECKU NONHOCTbIO V3 rasa. MlosTomy OHV 
Ha3biBaloTCA FaSOBbIMM NNaHeTaMuU-FrvMraHTamMu. 


tOnnTEP 


fOnutep — camaa 6onbuias nnaHeta ConHeyHOW Ccuctembli. Ee 
OKBaTOPNaNbHbIN AvametTp coctaBnaeT 142 984 km. OzuH O6OpoT BOKpyr 
ConHua 3aHumaeT y Hee 11,9 3EMHbIX NeT. HecmMOTpA Ha YHANeHHOCTb OT 
Conuua, (Onutep BoBce He ABNAeTCA 3anegeHeBLeN NNaHeTON. CoxaTbii 
BOMOPOA, HaXOAAUWIMNCA B AGpPe NNaHeTbI, MOCTOAHHO pacnagaeTca 

VY BbigenAeT 6OnblWOe KONMYECTBO Tenna. 


K tOnutepy B pasHoe Bpema ObINO HaNpaBNeHO HECKO/IbKO 
KOCMM4eCKMX 30HAOB. B 1979 r. KocmMu4eCcKUn 
uccnenosatenbcokui Kopabnb «Bona xKep» O6HapyKun 
HeOonbuine HEAPKMe KONbLIa BOKpyr IOnuTepa, 
HeEBYAUMbIe C Semnu. ’ 


B 1995 r. kocmuyeckun 30H «fanunen» 
cHenan HOByl0 Cepuio dotorpadun 

YU OTNPABU MUHM-30HZ B ATMOCHEepy 
tOnutepa. Oxasanocb, YTO BeTPbI 
fOnutepa ropa3sgo CunbHee BeTPOB 

Ha Semne. 30H TakxKe Ccobpan 
vHdopMaunw O KONbLIAaXx 
nNaHeTbl UW ee CNYTHMKaX. 


fanumeg 


ChYTHNKN 
lOnNTEPA 


K HaCTOALeMy MOMeHTY 
@CTPOHOMb! OTKPbIIV 

17 CnyTHUKoB, 
BpallaloluwUMxcA BOKpyr 
tOnutepa. Yetbipe 
CambIx 6BONbLUUX 
CnyTHMKa HasBann 
cnyTHukamn Fanunes, Kannucto - Espona 
B 4Y@CTb BeNuKOrO ae 
VUTaNbAHCKOFO yYeHOrO 


Tanunesa, OTKpbiBWero Ux 
Cnytuuku Fanunes (Ha pucyHKe u3s06paxeHbi He B MacuiTa6e) 


ewe B 1610 Fr. 
OcTanbHble CnyTHUKU Cnytunk tOnutepa Faxumen — NOBEPXHOCTb UspesaHa COTHAMU 
tOnutepa SHAYUTEIbHO Campi 6onbWOK CNyTHMK B KpaTepos. 
MeHbLUe. Hexotopbie u3 ConkeyHou cucteme. OH paxe CnytHuk Espona, BO3MOXHO, uMeeT 
HUX YYCHbIe CUUTAIOT 6onbwe nnaHeTb! Mepkypui. rny6okuii oKeaH, CNPATAHHbIN Now 
CnytHuk Mo noxpbit synkaHamu, MW3NOMAHHOM NeAAHOM KOPKON. 
Bcero AMWWb 
U3NVBalOLMMN Ha ero HekoTopbie y4eHble C4UTAIOT, YTO B 
acTepougamn, ¥ NOBEPXHOCTb NaBy. 3TOM OkKeaHe MOryT KOrga-Hu6yAb 
NPUTAHYTbIMU CUNOU Kannucto npemctasnset co6oi = =©o6HapyxuTbCA NpocTeMwNe dopmb! 
TAFOTeHUA NNaHeTbI. wap “3 rpsAsHoro NbgAa. Ero XU3HM. 


Kocmuyeckuid 30Hn 
«Tanunen» u3yyaet 
fOnutep c 1995 r. 


Crpyxtypa lOnutepa 


Npv nomouwy vHdopmauun, nonyyeHHONW C KOCMUYeECKUX 
ucCneAoBaTeNbCKUX CTAaHUMU, yYeHbIe CMOrMM CAeENaTb 
HeEKOTOPbIe BbIBOAbI O CTpyKType lOnuTepa. 


1. BepxHuii cno’ atmocdeppi tOnutepa u3-3a CuNbHbIX 
BeTDOB npegCcTasnaeT COGON pasopBaHHbie OGnaka. 
Bokpyr maHeTb! NOCTORHHO OylWyt0T CUNbHbIe LWTOPMbI. 


2. TeMHbIe NONOChI — STO PaspbiBbI 
B o6nakax. Nog HAMM MOXHO 
pasrnagetb rnyOuHHbil, Sonee 
xapkuh, NeHALIMUCA CNOn 
nNnaHeTHOU aTMocdeppi. 


3. STOT cnow coctasnaeT 
npumepuo 17 000 km B 
TonuyHy. OH COCTOMT 
u3 BogOpora, 
cxaToro AO *u“AKOrO 
COCTOAHna. 


4. Ee oan cnon 
TakKe COCTOUT U3 
Bog0poga, HO 
o@xaToro yKe 20 
TBepgoro 
COcTOSHuA. 


5. Apo nnavetel, 
KOTOpOe HEMHOrO 
6onbwe agpa Semnu, 
TBepgoe u 
KaMeHMCTOR. 


Nocne ConHua, JlyHbi vu Bexepsi (Onutep — 
Cambii apKUi OObexT Ha He6e. 
HesoopyxkeHHOoMy masy OH 
npeaAcTasnsreTca B Buge O4YeHb APKOU 
3Be3apbl. Ecnu y Te6a ecTb Teneckon, TbI 
CMOXeWb YBUZETb OKpy>xaioue fOnutTep 
Pa3SHOLIBeTHbIe rpynnbi O6NaKoB vn 
6onbuloe KpacHoe NATHO — MOLIHbI 
wTopM, 6bywyowui B aTMochdepe 
nnaverbl. 


Campi Gonbwow cnyTHuK 


CATYPH CnyTHnkn | 
CATYPHA ra pare ke 


CatypxH — BTOpas no pasmepam nnaHeta ConHesHonm CucTeMbI, o6nakamn. 
Ee akBaTopuanbHbin Quametp coctasnsert 120 536 km, TO eCTb 
B 9 pas Gonbuie, 4em y Semnu. CatypH CoBeplwiaeT O6OpoT 
Bokpyr ConHula 3a 29,5 neT uv HaxOAUTCA OT Hero Ha paccTOAHUNU 
1,438 mapa km. 


Y CatypHa umeeTca 

18 cnytHuKkoB. HexoTtoppie u3 
HUX NOKASAaHbl CnpaBa Ha 
pucyHke. YyeHble CyNTAatIcT, YTO 
v3 sce ConHeyHOnW CuCTeMbI 
npocTenvwne POpMbI *U3Hy, 
BePOATHEe BCEPO, MOFyT ObiTb BPGTED RUIEHE Chutad© 
Hav feHbl VMeHHO Ha Shag ara Bl 
cnyTHuKax CaTypHa 


Lvpuna cnytHuka Mumac 
coctasnaet 398 km. Mumac 
BeCb NOKPbIT KpaTepamu. 
CTonkHoBeHve, 

B pesynbTaTe KOTOpOrO, nO 
NpesAnonox*KeHuaM yHeHbIx, 


MnaHeta COCTOUT B OCHOBHOM M3 BOsOpPOAAa Uv renus. STO OYeHb 4 : 
BOSHMK ero CambiN GonbWON 


nerkue rasbi, NOsTOMY, NO CpaBHeHuUio C Apyrumu nnaHetamn, 
nnaHeta CatypH O4eHb nerkas. 

ACTPOHOMbI NonaratorT, YTO BHYTPEHHAA CTpyKTypa CaTypHa 
O4@Hb NOXOx%Ka Ha [OnuTep, noTOMy 4TO 3Ta NNaHeTa 


u tOnutepa. CnytHuk SuKenapye 
TOXe BbIpPabaTbiBaeT COOCTBEHHOE CUVIbHOe i hcl ne nly i MEL 
Tenno. Vv ero NOBepxHOCcTb Gonee . 
CatypH — BTopan cama Gonbwan magkan. BONbWMHCTBO ay, 


KpaTepoB Oxukenagyca 
NOKPbITO JIbOOM 


nmnaHeta ConHeyHon Cuctembi. Ova 
Oonbwe Semnu npumMepHo B Y pas. 


a” Ha nopepxHoctu cnyTHuKa 4 
>, Tetuc o6HapyxeHO MHOrO {iat 
> KpaTepos vu OOwMpHbix ee 
; gonun. Camaa 6onbwaa + ae 
ponuna Utaka f 
COCTaBNAeT 2 ThIC. KM Ay 
B AWHY, a Cambii 
6onbwonw KpatTep : 
Onnccei umeet 400 km Seats: 2 
B wupuHy. +a f 
P 


Catypy spawaetca 
BOKpyr CBOeM OCU 
HACTOSIbKO ObICTPO, YTO 
yumeeT dopmy 
npunmocuytoro no 
60kaM vu BbinyKnoro 
TAS nocepeguHe wapa. 


Konbua CatypHa 
COCTOAT U3 NbINM 
v KamHel. 


KONbLA 
CATYPHA 


CatypH 4acTo Ha3biBaloT 
MnaveTon B KonbuUaX, 
noOTOMY YTO OH OKPY>KeH 
KONbLAMY M3 NbINU VU KaMHeM. 
Ouu ObInN OTKpbITb! Tanuneem 
ewe B XVII B. C Tex nop 
KOCMUYeCKe 30HAbI «[MOHep-1 1» 
(1979) vu «BosmxKep» co6panu , 
MHOrO HOBO UHMOpMaliMN O KONbLIAaX - 

CatypHa. Celiyac yueHbie 3HaloT WMurepHer-cp13n 


KOJIbLLaMN. + SanuMarenbupie Paxrer o LOnwrepe u Catypue, a TaKxKe 
KapTHuKM H MyABTHIUIMKaNMsA BHUSY CTpaHnupl. 

www. tesn.net/afiner/jupiter.htm 

wu. tesn.net/afiner/saturn. 

> Tlogpo6Has uucbopmanusa o FOnwrepe u Catypse, 


Konbua CatypHa uMetoT TONUIMHY NPUMepHO 1 KM. OHNU 
COCTOAT M3 NbINV, KAMHeN UV NeAAHbIX BanyHoB. Konbua, 


KOTOpbIe HaM BUGHbI C Semnu, Ha CaMOM Jee COCTONT U3 
MHOXKECTBa MasIeHbKUX KONeYeK. BHELWHNe YaCTMLUbI 
KONIbUa YAepxUBalOTCA Ha CBOEM MECTE CUNO TAFOTeEHUA 
ABYyX HEOONbLUMX CNYTHUKOB, KOTOPbIe Ha3bIBaloTCA 
CnytHukamn Mactyxamu. 


¢ MOTpscaioNyuMK KapTHnkamu. 
pds. jpl nasa. gou/planets/welcome/jupiter.him 
pads.jpl.nasa.gou/planets/welcome/saturn. htm 


Alin roro wroGpl 6picrpo nOnacTh Ha sTH CaliTbI, 3aHiau Ha Wuruusborne.com 
M K1HKHM Ha «Quicklinks». 
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/ BHEWHME NMANETDI 
dts 


OTKpbIT OputaHcKum 
Mom Bunbamom Tepwenem 


— CTYTHNKN YPAHA 


Mxorue rogbi cuvtanoch, 4To y YpaHa — 


15 cnyTHuKosB. OpHako B 1999 Fr. 6bINO 
O6HapyxKeHO ele 3, KOTOPbIe y4eHbIe 

~ HasBanu IMpocnepo, Cre6oc u 
Credano. 


Math cambix Gonbuunx cnyTHuKOB YpaHa 


M306paxKeHb! BHUI3y Ha PUCYHKe. 
CnytHuku Apvanb v YuGpuvanb — — 
TeEMHbIe V UCNelpeHHble KpaTepamu. 
- Ha Tutaxuu mHoro rny6oKux, OOWNPHbIx 
Bonu. OGepor Toxe cubHO uspesaH 
_ KpaTepamu, HO Kpome sToro oO Hem NoKa 
Mano 4TO vsBecTHO. Mupanaa 


- mpegctasnaet co6oi HeSonbwol 


NeAAHON Wap, UMeIOLIM 


472 Km B Avametpe. Cuutaetca, YTO 


OAHaXKAb! STOT CNyTHUK 6bin packonoT 


 GONBWO KOMeTO. 


Apuanb 


vive 


Tutanua 


Mupanga 


Ota ororpadua Ypana v koneu, 
BOKpyr Hero Obia nonyyeHa 
C NOMOUAbIO MHpakpacHon 
Kameppbi KTX. 


_ Mororpadusa Hentyxa, 


, oruOaeT nnavety Kaxabie 


nonyYeHHas KOCMUYeCKUM 
30HA0m «BosgKep-2» 
B 1989 r. 


HENTVH 


HentyH 6b1I1 BnepBbie O6Hapy>xeH, 
Onarofapa Teopetuyeckum 
npegackasaHuam aHrnuicKoro 
acTpoHoma J)KkoHa Koyya Agamca 

YU pakuy3scKoro acTpoHoma 
Yp6siiHa Kana Jlepepbe. Hentyx 
MeHbwe YpaHa uv fenaeT OAH 
O60poT BoKpyr CO6CTBEHHON OCU 3a 
19,2 uaca. HentyH Haxogutca Ha 
pacctosHun 4,5 mnpgz km ot ConHua 
Y COBEPWaeT OANH OOOPOT BoKpyr 
Hero 3a 165 3emMHbIx eT. 


HentyH Henb3a yBufeTb 
HEBOOPYyKeHHbIM Ta30M, axe B 
Teneckone OH KaXKeTCA ManeHbKumM 
ronyOoBaTbim Kpyrom. 


ATMOC®EPA HENTYHA 


Tony6ou uBet atmocdepe Hentyna 
npugaert ras meta. ATmMocdepa 
HentyHa Cofepxut TaKKe ammuak u 
renuu. Cyutaetca, YTO NOf NNOTHbIM 
Ta3OBbIM NOKPOBOM nnaHeTbI HaXOAVTCA 
CON *«UAKOrO BOsOpORA. 


«Bosm@xep-2» O6HapyKun ANNHHbIe 


_TOHKNe OONaka, Kpyxallveca Hat, 


HenTyHoM, rae CKOpocTb BeTpa 
Aocturaert 2000 km/4. Kpome Toro, 30Ha 
pasrnagen Ha nnaHeTe 1 TeMHbIe NATHA. 
Camoe 6onbuioe, HasBaHHoe Bonbuium 
Temubim FlatHom, oKxa3anocb 
OOWNPHbIM WTOPMOM, paBHbIM nnowaav 
Bcei Semmn. 


Bonbwoe TemHoe NatHo 
HentyHa. He6onbuwoe 
o6nako nog Hum yyeHbie 
«Boagxkepa 2» Ha3Banu 
CxyTepom, 3T0 o6naxo 


16 yacos. 


CNYTHNKN HENTYHA 


Y Hentyua 8 cnyTHuKosB, Cambie 
OonbluNe U3 HX — TpvTOH 1 
Hepenga. TpviToH Gonbuwe nnaHeTbi 
MnyToH. BonbuivHcTBoO CNyTHUKOB 
BpalualoTca BOKpyr CBOeN nnaHeTbi 
B TOM >Ke HanpaBneHun, 4TO u cama 
nnavdeta. TPUTOH, OfHAaKO, 
BpaluaeTca B OOpaTHomM 
HanpaBneHun, Kak NoKasaHO 

Ha Avarpamme BHUBy. 


HentyH Bpawaetca 
npoTuB YacoBon 
cTpenku 


* 


TpuToH Bpauiaetca no 
YacoBon CTpenke. 


Bonbuwan 4actb NOBepxXHOCTU TpuTOHa 
POBHas “ rnagkaa. Mectamu no Hen 
NpOxOAAT TeMHbIe NONOCKNU, a Ha 
1O%KHOM NONIOCe NE*KUT KPAacuBbii 
poOsoBbIi neg. TOUTOH umeeT TOHKUI 
cnon aTmMocdeppbi, CocToAwen us asota 
VY MeTaHa. 


Ha 9Ton dotorpadur u3z06paxeHa Bepxywika 
nonioca Tpuvtona. Pososbii uBeT Nbsaa 
nonyyaeTca, CKOpee BCero, U33a uCNapeHuin 
3amep3wero agora. 


NAYTOH 


Mnytou — camaa 
ManeHbkaa milaHeta 
ConHeyHonW CucTeMbI, 
HaCunTbIBaloOLaa 

2280 km 

B Auametpe. Ona 6bina 


- Op6uta Mnyrona umeet yron ‘HaknoHa’ ; py 
BNepBble OTKpbiTa aa ‘ ‘NO OTHOWWEHMIO K Apyrum op6uTam. -OHa anys 

amepukaHCKum ¥ npecekaet opoury HentyHa. : 
acTpOHOMOM Knaigom TomOo. — eS eigen 


y Inytoua OBanbHaa Opbuta, 
“reYuEHNE ANVTOHA 


nostomy ero pacctonHue oT ConHua _ 
B PagNU4HbIx TOUKAX OPOUTbI pasHoe. 
- FinyTtou CNO>KHO yangets, noToMy. uTO 
OH HaXOQMTCA OYEHb AaNneKo OT Seman. re 
Ajake B OYeHb MOLHbIe TeneCKONbI — 
; -Finytou Kkaxetca c 3emnn KPoWe4HEIM 
Kpyrom 6e3 4eTKO O603HayeHHO cS 
NOBEPXHOCTU, Cyaa | no uso6paxeHnio,, 3 
nony4eHHOMy Npv NoMoU 
kocmuyeckoro Teneckona «Xa66n», 
MOXHO MPCANONOKUTb, YTO Tinyron — 
370 neAAHON kaMeHUcTbIit wap, no 
_ CTpykType HanomuHaiowuui cnyTHUK 
_HentyHa Tputon, c aTmocepoi 3 
“TepAHOrO meTaHa u agora. 


Bonbuwyto YaCTb BpemeHn MMnyToH. 
ABNACTCA CaMOU AanbHen nnaHeTon. 
ConveyHon cuctembi. Mpu6nmxaach, 
OHA OKA3bIBAeTCA Ha PaCCTOAHUN — 
4,4 mnpa km ot ConHua. A B camon 
AanbHei TOUKe ee OPOuTbI paccToAHVe =| 
4o ConHua yBenuuuBaetca f0 

7,37 wpa km. MnyTouH eels at 
Bokpyr ConHua 3a 248 net. 


CNYTHNK NAYTOHA 


Y Mnytoua €CTb OANH TONbKO CNYTHUK, 
OTKPbITbIN B 1978 F., KOTOpbIN 
HasbiBaeTca Yapou. Yapou npumepHo 
B NONOBUHY MeHbluUe MInyToHa, HO ANA 
CNyTHMKa erFo pa3smep BCE Xe BENUK. 
NMostomy MHOrve aCTPOHOMbI! CyUTAICT, 
4TO MnyTOH vu YapouH Ha Camom gene — 
napa nnaHet. 


Yueuble CyuTaIOT, 4TO, xorna Anytown 
ygansetca ot Conuua, ero. atmochepa — Mt 
3amep3aeT AO TRepAOrO COCTOAHMA 
Vi BbInagaerT Ha NOBEPXHOCTb niaeres. 3 

B 2004 r. yyeHbie HACA mnaHupytoT ~ 
OTNpaBuTb 3OHA Nog HasBaHvVeM 
«fnyTOH Kynep Okcnpecc», 4TOObI 
U3y4UTb aTMOCdHepy FnyToHa Do iF 
MOMeHTa SamepsaHna. YTOOb! AOCTUYb 
MnyToHa, 30HaY NOHAagOGuTCA 

npumepro 12 net. Ecnu.sta _ 
AOporocToausjaa muccua npowpzert 
ycnewHo, «fInyToH Kynep Skcnpecc» 
npuwinetT Ha Semnto nepBbie 

nogpobuble dotorpadun ston 
3arago4uHon nnaHerTbl. 


Murepnet-csa3H 


+ Jios6onnirnbie cpexenus o Henryne, 
Ypane, [Lryrone, conposoxjaempic 
H300paxKeHMAMH WH CprLIbMamMu 
www.tesn.net/afiner ne] 
www.lesn.nel/afiner/uran 
wwuttesn.nelt/afiner/pluto.htr 

* Bory na CanT MW WIMKHM Ha H300paHKeHHA 
Henryna, Ypana win [bryrona, wro6p! 
MOJVYATh CBe/eHHA, CHMMKH, CXCMBI. 
www.windows.umich.edu 


MnyTou uv ero cnyTHuk Yapou 
HaXOAATCA OYCHb OnUsKO Apyr 
K Apyry. Mexay Humu + Mucbopmanusa o Hentyne, Ypane, 
nhponeraeT npumMepHo IInyrone, a rawxKe 06 Mx CHYTHUKaX 
20 000 km. M JIyHas 
planetscapes.com solar /eng neptune him 
planetscapes.com/sola 
planetscapes.com/solar pluto. htm 
+ IlocneqHue HoBoctu Ha «Pluto Kuiper 
NnyTou Express». 
www.jpl.nasa.gou/ice_fire/pkexprss.him 
Jlaa roro “robb! 6bicTpo Tlonacrh Ha sTu 
CanTbl, 3anJM Ha t nuusborne com HW WIAKHE Ha 


Quicklinks». 


f. Mivasn Hasean CBoe OTKbITHE - 


kop u Apyrue ACTPOHOME crani 
aMevaTb TIOAOOHbIe OGbeKTbI, KOTOPbIE 
asBann | acTepovpamn, 4TO SHAYUT 
BBE3A0NOMOOHbIE», BOnbuwuHcTBo V3 - 
<3BE3/ONOQOOHbIX» BpawaioTca BOKpyr 
Col a Mexkny Mapcom u tOnutepom — 
27 TOT. paiion moe vee Hloncom 

: Serene UEnOS 


Me Tiepoue’ bororpadun Bere riante Cc 

~ 6fN3KOrO paccTosHua G6bINN CHenaHbl B 

© 4991-6. KOCMUYECKUM 30HA0M «fanuneii». 
Ou chororpaduposan acTepong Facnpa. 

tye Vso6paxexua nokasanu, 4YTO acTepoug 
A Tacnpa - — HenpasunbHon dopmpl n 

5 Meer npvimepHo 19 km-B ANametpe. Bca 

“.  €fO NOBEPXHOCTb NOKpbiTa BbIGOMHAMN 

pe ear panalty, 


Tacnpa — oan v3 Cambix OonbUINx B 
_NMoace actepongos. On kpacHo- 
~_- KOPUYHEBOFO LyBeTa C CepbIMN 1 
: TonyObiMn nonockamn, 


é: 


quaNa Apna 3a Kpole4yHyio 


. | PACNPOCT PAHEHHOCT b 
n TANDI 


He OnLKs COTeH TbICAY acTepousoB YE 
OTKPbITbI, HO Ka>KAbIN Fog yAeHble 


_ OTKPbIBaIOT HOBbIe. BonbuuMHCTBO 


acTepouyoB Npvktagnexat kK OOHON us 


_ TPEX OCHOBHbIX Fpynn B 3aBUCMMOCTH OT 
~ UX CocTaBa, STO — ymneposHbie 


(actepoug Llepepa), KpemHesbie 
(facnpa) u metannuyeckue acTepouppi. 


x 


Yrnepoaupbie (vnu Yeuga) 
acTepouvbl cyuTaloTca 
HauOonee 
PpacnpocTpaHeHHbim 
BYAOM. OHV umeloT : 
KAMEHUCTYIO CTpyKTypy, a 
no WBeTy farxKxe TeMHee 
yrna. 


Kpemuespie (vv Keuga) 
acTepougbl apKue u : 
Onectaune. B cBoen 
CTpykType OHU CoMepxKaT 
Meta. — 


Mertannuyeckue (unu 
Menuga) actepouapi, 
BOSMOKHO, KOrfa-TO 
ABNANVCh MeTannuyeckumu 
Agpamn Apyrux; Gonee 
KPYNHbIX OObEKTOB, 
KOTOPbIe CO BpemeHeM 
paccbinanucb. 


Ha acTeponugax Yacto 
3 MOXHO YBUAeTb Kpatepsi, 
-BOSHUKWNe npu 
CTONKHOBeHUN c Oonee 
Menkumu KOCMUY4eCKumU 
yacTuuamu., 


Xane-Bonn — camaa ”pKan Komera, 
KOTOPYIO MOKHO ObINO yeugeTb 3a 
nocneaHue 100 ner. OHa nosBnanacb 
~ mexay 1995 u 1997 r. A 


TPOAHLUbI N ANONNOHDbI 


Kpome Mosca actepougos cyuectayet 
HECKONbKO Apyrux rpynn acTepougos. 
Hanpumep, tOnutep. yaepxusaet BoKpyr 
ce6s acTeponpHoe cKonneHue cunon 
TAFOTEHUA. STU aCTepONAHbIe CKONNeHNA 
Ha3biBatoTca TposHuamnu. Hexotopbie 3 
HUX BpalijatoTca BnepeaAn, Apyrue — 
nosagn tOnutepa. a 


Actepoua Anonnok# ———e Tposusi 


Semna 


fOnutep 


Nosc acrepougos TPOAHUbI 


Alpyrue actepouabi, usBecTHbIe nog, 
HasBaHvemM acTepongos Anonnonua, 
uvvorfa nepecekatoT opOuty Seman. 


XOTA Ha PUCyHKe STU acTepouaAbI NOKasaHbi Gnvi3sKo 
Apyr k Gpyry, pacctosHue mexay Humu BnonHe 
AOCTATOYHO, 4TOObI' Mor NpONeTeTb KOCMUYeCKU 
KopaOnb. 


BCTPEYA NEAR 


‘Abseciinel “oTopHIe. ip ABOANORE kK 
~ 3emne, HasbiIBaloTCA OKONOZEMHbIMI. — 
Mpoext NEAR (Near Earth Asteroid, 
Rendezvous) Obin cosgak Ana. U3yYeHUA 
~OMHOrO v3 Takvx acTepovAoB now 
HagBaHviem Spoc. Kocmuyeckuin Kopa6nb 
_ NEAR Obi sanylijeH B ‘espane 1996.” 
~ BCTPeTWICA C Qpocom B despane 2000 r. 
Ana npexonre is Ona apoMne : 


- 


- AcTpoHomel Hagelorca, 4TO npoext NEAR 


NOMOXET Y3HATb Kak MOXKHO Oonbuue (om 


" CTPyKTYPe OKONOSEMHbIX ACTEPONAOB MU ~ 


NOHATb UX OTHOLI@HNe K APYrUuM — _ 
KOCMUYeCKUM O6beKTAaM. Muceusa NEAR 
TakoKe BHOCUT OFPOMHbI BKNag B 
-vsy4eHue npouecca PORES A ; 
nlaHer. 


Kocmu4eckun Kopabnb NEAR. ~ 
@ororpacun Cc Hero OTKPBIIN MHOFO 
HOBLIX CBEACHUN 06 OKONOSEMHbIX 
acTepoupax. a 


KOMETbI 


Kometbi npegctasnaiot. cobon OrpomMHbie 


Wapbl AbAa, CMeWwAHHOrO C NbiINbio.OHN 


nyTewectTByloT BOKpyr CONHiWa NO OBasIbHbIM 
op6utam. STo o3Hayae’T, 4TO OOsIbLIYyIO YaCTb 


BPeMeHN KOMeTbI NPOBOAAT BAAN OT 
Connua. Y HEKOTOPbIX NSBECTHbIX KOMET 


opouTbl HaCTOJIbKO. Oonbuine, 4TO OHV MOLyT 
TbICAUN NET HAXOAUTbEA BbILUE UI XG. 


~ ConHeyHON cucTeMbI. 


KoxoyTek 


Tannea 


ee Koraa ‘KOMeTAa npuOnmxkaetca K, Conny, - ; 


es | tepaaa 4 yacTb KOMETEI - 
_ Ha3bIBAeTCA S,POM. Sapo coctout 3 
_ 3amep3wux ra3oB, NbAa, NeCKa VU KaMHa.. 


_ APO CTaHOBMTCA Tennee. Torna komeTa 
Ha4HaeT TaAaTb Vy Hee o6pasyetca 

_ xBocr. Y HEKOTOPBIX kOMeT GbiBaer. ‘opasy 
HECKONEKO XBOCTOB. Se 


‘ ake x 
peat ORE ee Erte 


. bole resect 3 KOMeTEI 


“Tax perrnaaw komera, ae 
< “neTauan Baa oT 
Connua. Ha STON - 
“crag y Hee HeT 
" xBocTa. 


‘Korma kometa 
“ppuOnuxaetca kK 
Conwy, oHa TaeT. fas u-_ 
MbINb YCTPEMNAIOTCA B 
KOCMOC, O6pa3yA 
-061aKO,’HaSbiBaeMoe - 
~ o6ono4Kon KOMeTBI.. 


: NoctosHHein MlOTOK 
/ COMMEMHACHACTHL, © 
Ha3bIBaeMbliA 
COsIHEYHbIM BeTpom, 
* caysaer o6ono4Ky ; 
aay. Takum o6pasom, 
y KOMETbI «BbIPAacTaeT» 
xBOCT. ny 


k Mereopsesit nOTOK - — KoporKoe; “HO 
SpenullHoe nospneline meTeopos, 
" BbI3BaHHOe nepeceyeHvem KOMET-C oponron 
Sem. ActpoHommyeckne >KYPHANIbI A y 
VntepHer MOFyT MOACKagaTb AaTbI, Koraa ~~ 
MeTeOpHble NOTOKM ny4ie-BCero op 
nnoe Mas pABaasr B TOM, fonywapun, fie Teh 
KUBELIE.. 3 j 


Anarpamua' xa - 
pucyHKe cnpaBa 
mokagbipaeT 
HeKOTOpbIe:_ 
OpOuTbI KOMeT:. 
Op6uTbi KomeT 


~ NOKasaHbI \, * 
~_ KPaCHbIM 
UBeETOM. 2 
PAC 
Naren OREO MurepHet-cp13u 
4 - Ucropua usy4eHua KOMET UM rarepes 
, ; cravoB. 
MnyTou cse.ssl. berkeley.edu/comod/com himl 


- Unrepecnas uncpopmanna 06 
acrepoujax M KON 
www. seds.org/nineplanets ‘nineplanets 
smallbodies. html 


Trax 


- Ocdunnambypm caitr NEAR muccun. 
near.jhuapl.edu 

> Vs06paxenna u CBEqeHMA O KOMETE 
Xot 3 


galileo,ivu.nasa. zou 


Bonna. 
comel/ 
Jia Toro 4r06p! HbIcTpo nonacrS Ha aTu 


Calirpl, satu Wa wwu.usborne.com W KIMKHM Ha 
«Quicklinks» 


niCCAEGOBARNE KOCMOCA 


onpO6HOe UByYeHNe KOCMUY4eECKOFO NPOCTpaHCTBa 
CTalO BO3MO>KHbIM TOJIbKO B XVII B. nocNe u3s0OpeTeHuA 


Teneckona. C Tex NOP ACTDOHOMbI NPUMeHAIOT BCe Gonee 
CNOXKHbIE NPUGOpPbI, YTOObI BINAAbIBATbCA B KOCMUYeECKNe 
rnyOuHb!. B XX B. yYeHbIe HaYanu 3anyCKaTb B KOCMOC 
CO3HaHHbIe YENOBEKOM CNYTHUKM, a 3aTeEM HAYYWNUCb 
OTNPABNATb ANIA UBSYYCHUA KOCMVUYNeCKMUX TaMH Vv monen. 


ONTNYECKNE TEAECKON Db! 


Ontuyeckue Teneckonb! COsAaloT UBOOparxKeHnA 

NOMOLUbIO CBeTa. HexoTopbie onTMYeCKue Teneckonb! — 
pedpakrops! co6vpaiot cBeT NPY NOMOLWM OCOObIx JIMHS. 
Pednextopbi CoOupaloT CBeT 3epKanamu VU OTPaxaloT Ero 
HaOniogatento. {na HabmogeHuA 3a rnyOuHamu KOCMOCa, 
aCTDOHOMbI NONbsyloTCA TenecKkOnamu Cc 6onbuwMmu 
OTPAKATENAMU, PACNONOKEHHbIMVY B CNeUMaNbHbIxX 
3HaHVUAX, HaSbiBAeMbIX OOCepBaTOpNAaMY. 


B kekckyx o6cepsBaTopuaAx Ha FaBawAx HAXOBATCA CaMble MOLUHbIe 
reneckonbi B Mupe. Kak 4 MHOrMue Apyrue, KeKCKue OO6CepBaTopun 
DaCnONOXeHb! Ha FOPHbIX BEPLUVUHAX, KOTOPbIe BOSBbIWAIOTCA Hat 
oOsakamMu, TyMaHaMu “W ropo”ACcKuM CmMOoroM 
SToT pednekropHbi4 Teneckon «Kek-1» umeer Gonee 
10 mM B WupHHy. Ero 3epkano CocTOUT us 
36 CerMeHTOB, KOTOPbIe BeUCTBYIOT KaK OHO 
rMraHTCKoOe 3epKano ! 
7 \\ 
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Nepspit 
acTpoHomuyeckui Teneckon 
6bin nocTpoeH Fanuneem 

8 1610 r. OH gaBan yBenuyeHue 
B 9 pas. Nocneguuu tenecxon 
Tanunea yxe gasan 30-KpatHoe 
ysBenuyeHve. 


PAQGNOTENECKONbI 


Paguoteneckonb! OCHAaLIeHb!l OONbLUMMU Tapenkamu 

C NOABYXKHbIMU AHTeEHHAMY, COOMPalOLUMMN CUrHaNbl 

VU UMNYAbCbI, ACKOAALIME OT KOCMUYECKUX OObEKTOB. 
Paguoteneckonbl NOSBONAIOT ACTPOHOMaM @UKCUPOBaTb 
OObEKTbI HACTONbKO TEMHbIE UNM Aanekue, YTO UX 
HEBO38MOXKHO YBUZETb Fake B CaMbIN MOLIHbIN ONTUYeCKUN 
Teneckon. 


Cambii 6onbwOonW paguoTeneckon — Tapenka Apeku6o B 
Nyspto-Puko. WupuHa ero Tapenku coctasnaet 305 mM. STOT 
paguotTeneckon oOnagaetT AOCTATOYHON YYBCTBUTENbHOCTbIO, 
4TOObI yYNaBAUBaTb faxe OYCHb cnaObie curHanbl FanakTuk, 
PaCNONOKEHHbIX B YAANeCHHbIX PANOHAX BCeneHHON. Korga 
Takue CurHanb! AOCTUraloT Semsu, ux BOSPAaCT yKe 
coctasnset nopagKa 100 mnH net. 


aor 
wa 
Paguoteneckon. OH 
MOXeT ObITb HACTPOeH Ha 
onpegzeneHHbi oObeKT 


B KOCMUYNECKOM 
MpocTpancrTBe. 


<OMbI, YCTAHOBNEHHbIE 
OM KOCMOCEe, MOXHO yBUDeTb 
Oonbue, 4eM B HAaseMHbIe, Tak Kak 
 HaOmofeHuaM He MewWaloT Col 3emHOn 
_ atmocdepbi. Campi Gonbuioh Teneckon, 
_*  pacnonoxKeHHbIi B KOCMOCe, — 
- KOeMUYeCKU TenecKkon «Xab6n» (KTX), 
3anyueHHbin HACA (HauvoHanbHbim 
ynpapneHvem no aspoHaBTuKe 
v uccnefoBaHuto KOCMUYeCKoro 
npoctpaHcrsBa) B 1990 r. 


OcHosHoe 
sepkano KTX:> 
WUPUHON 2,4 mu. 


Korga «Xa66n» 3apaboTan Ha opbuTe, 

y ACTPOHOMOB NoOABUNaCcb Hage*«a, YTO 
OH NOMOXET OTBETUTb Ha MHOrMe 
BONPOCbI OTHOCUTENbHO CTPOeHNA 
BceneHHonu. B 1993 r. npv nomown KTX 
Obinu nonyyeHbi, noxKanyi, Cambie 
YAVBUTeNbHbIe VU TOUHbIE MoTorpadun 
BCeneHHON 3a BCIO UCTOpUIO 
4YeNOBeEYECTBa. 


Tanaktuxa 
«M100», 
HaxOAALLAACA OT 
Semnu Ha 
paccTonHun 
MHOrUX ACCATKOB 
CBETOBbIX J1€T. 


CATENANTDbI 


Boxpyr Semnu Bpatuaetca MHOrO 
yYCTpOUCTB, COeNaHHbIx pykKamu 
YenoBeka, KOTOPbie HasbiBaloT 
caTennutramn. Vix npvnato 
TakKe HaSbIBaTb 
UCKYCCTBEHHbIMU 
CnyTHUKamu, 
HekoTopple CnyTHUKi 
co6upaloT uv nepesaloTt 
UHMPOpMauMio O KOCMOCE YYeEHbIM 
Ha 3emmo. Apyrve ynapnusatot 
paguo-, TeNeBU3NOHHbIe 

v TeNePoHHbie CurHasibl 

VY OTNPaBNAIoT ux Yepes 
KOCMVUYECKOe NPOCTPaHCTBO 

B Apyrue TouKu Semnnu 
(CNYTHUKOBaA CBA3b). 


Nepsbi coenaHHbin pyKkamu 
yenoBeka OObeKT, OTNPABNeHHbI 
B KOCMOC, ObIn «CnyTHUK 1», 
3anyLeHHbIA CoBetcKkim Coio30m 
B 1957 r. OH ete He Mor 
otorpamupoBatb uu 
3anucbiBaTb UHPOpMaLnio, HO 
yxKe BOKasan, YTO CO3MaHHbIe 
4YeNOBEKOM CNYTHUKM MOryT 
YCN@WHO HaXOAUTbCA B 
KOCMUYECKOM MpOCTpaHCcTBe. 


B 1989 r. Esponeicxum 
KOCMUYECKMM areHTCTBOM 

B KOCMOC ObliI 3anyLUeH CNYTHUK 
«[vnapkoc». B TeyeHue 3,5 neT OH 
cocTaBnan NnoppobHeiuuue KapTbI 
HOYHOrO Heba. PesynbTaTbl 
vccnefoBaHnn Obinu 
onyOnukoBaHb! B 1997 r. 

Hosas uvydopmauna nossonuna 
acTpOHOMam Cc Oonbuen 
TOYHOCTbIO, YeEM Npexze, 
NOACHUTATb PaccTOAHUe DO 
TbICAY 3Be34, U Apyrux 
KOCMUYECKUX OObEKTOB. 


STOT CNyTHUK BpaujaeTca 
© TOW Ke CKOpOCTbIO, “TO 
uv 3emna. Op6uta Takoro 
cnyTHuka Ha3bisaeTos 


reocrauMonapHon. iy 


i 


3AeCb NOKasaH OAMH U3 Cne”AALUIMX 

vu nepegarouynx Uvddopmatiuie. cnyTHNKOB 
HACA. OH no”agepxuBalot CBASb 

c KocmuyecKumn Kopabnamn, 
HaxOAAWIMMUCH Ha OKOOSeEMHON OpbuTe. 


YO6ennucb cam 


Ecnu Tbi 3aXxO4eWb KaK MOXKHO 6onbLUe 
y3HaTb O 3Be3fax MU NnaHeTax, Tebe 
noHano6utca Kapta 3Be3gHoro Heba 
Mpu nomouwsw NOAOGHbIX KapT B KHUrax No 
ACTPOHOMMUN TbI CaM CMOXeWb OTbICKATb 
HYKHbIE COSBesana. HO TONbKO yuTU, YTO 
He6o B CeBepHom vu lO>KHOM NoNnylWapunAx 
BbITNAQUT NO-pasHomy. NMosTomy, npexjze 
BCeroO, HYKHO HaUTM 3Be3HHyIo KapTy TOU 
yacTu CBeTA, Fe Tbl KUBELUb. 
PykoBoacTByncb Kaptamu u 
@KEMECAYHbIMU aCTPOHOMMYeCKUMU 
*YPHaNamu, MOXHO Camomy 6e3 Tpyfa 
HaxOfMTb Ha HeG6e B pasHoe BpemaA ropa 
Te “IM Apyrue NNaHeTbIi 


YU HTC PpHeT-C BASH 


- OcbunmamHDm Beb-cant Apecu6o 
obcepBaropHn, re HaxO/MTCA CaMbIi 
OOAbUIOH B MUpe payHOTeeCKOr-rapeviKa 
WWI NAL edu 
+ Ocdunaipapit car Kex 
O0OC C€pBaTOpHA, C OUMCAHHEM Cro 
resleCcKOTIOB 
wwu) astro, caltech.edu/mirror/keck /index.himl 
+ Hacbopmanus o Xab61 Creer 
resweckone, BITHOYAH HCTOPHIO 
MW MociejWMe CHUMKH, (PHJIbMbI 
oposite stsci.edu pubinfo 
* Ormunoe BREeHUe B JHOOMTEABCKYIO 
aCTPOHOMHIO. 
wwu.seasky.org/astronomy /sky 1. html 
» Ysnait Goble O CIYTHEKAX Ml aoKe 
cyetatt OH CBOMMM pyKaMit 
www. thelech.org/hyper/satellite 

Jia Toro wro6pl Gpicrpo NonacTS Ha 9TH 


caliTbl, 3aMAn Ha wwwusborne.com A KIMKHM 
ma «Quicklinks 


- Heewaion ¢ 1960-erF: a 


Ss ~ ompannesieit & 1969 a (Onurep. Ha 


paar be (uaysasuu Camyper).. 

Nocme saRenwiertns CROUK nACCUN CHU 
Salut 3a TEE ms! Comesnoi CucTentii 
i TPEXPATUMI CBO pPadory. 


ActpoHasten OTMPABUNUCe B OTKPBITBIIA 
KOCMOC PEMOHTMPOBAaTs HEMCHpPaBHBiA 
Teneckon. 


 BROCMOCE : 


B reserve MHOMMX eT KOCMMeCKOe 
NYTEWECTBUE C4HMTANOCS HEMBICAUMO OnaCHBIN 
Ane venosexa. HO cTpemuTeribHoe paseuTue = 
Sy aaa egal B Cepeaune BeKa 
) pyccKOMy KOCMOHaBTy KOpuio. 
ica BHepsEle NOObIBATE B KOCMOCe. STO “3 
cay4wnoce B 1961 r. Monet (Opus farapuna S zs 
npogomxancs 108 mutt... Ho OTKPbIT HOByIO Spy 3 
t 
i 


Cuictema AnctaHuMoHHoro 
MaHunynsTopa — ABurafowlaaca 
«Dyka>, KOTOpaa MOxeT Cama 
HaXODUTb HY KHbIC OGbEKTEI 

VY MPUHOCUTb MX Ha KOCMUYECKUIi ~ 
KopaOns. - 


B uccnenoBanun RocMOoca.- 


YENOBEK HA AVHE 


CosercKas KOCMuNecKas ucChe_oBaTenbcKas 
Cratuysi «SIyua-2> CTana Nepasim’ OObeKTOM, 
ha 8 1959 1 mocTur MoBepxHoctu STyHel. 
Nepsast markas mocagKa Ha Ayry Oba 
acyecHincs TaiOKe PYCCKON 
aBTOMaTUMeCKOM CTaHuMen_<SIyHa-9>. 
AmepuKaricxve acTporaste! Him Apmctpoxr 
w Sgeur Ongpur mpunetenu Ha Slyry Ha. 
KOCMUHECKOM KOpadne «AnommoH-11> yKe 
BepsLIe COBENWIMAM NpOrynky mo ee 
NOBEPXHOCTUL. 


B 1960—1970-x mr. Geno copepwieHo 

6 zamycKos Ha Jiyry. Kaxgas komanga 
codupana HOBIE OOpasub! MOpos vu Apyrue 
Aartibie. Yueribie 10 Cux MOP Vay4atoT NYHHBEIE 
Kari, 4TOObI MME MOHSTs, KAK 
chopmuporanace Jlyta w kakum O6pasom 
MUIIMOHI NET Haga, SeCh mpoucxopsun 
MPOWECC SROMOWN.. STi CREDEHMA MOTT 
TOCMYPKUTE KTO4OM i KO MHOTMM TaiiHam 
oGpasosanus Senunu. 


Camo npofomxutenbHoi (75 4) senoBeyeckxon 
muccuen Ha JtyHe Gain BU3uT ACTPOHAaBTOB 
€@aMepUKaHCKON CTahumn «AnonnoH-17> B 1972 F 


KOCMNUYECKNE CTARLUNN 


Kocmuyeckne CTaHuMn UCcnonb3syl0TCa 
Qa npoBeseHusa paoor, KoTOpbIe He — 
nONyYaeTCA BbINOMHVTS NPY NMOMOLIN 
CNYTHUKOB UNM 30HA0B. ACTPOHaBTbI 
MOryT HaxOAVTbCA Ha KOCMUYeCKON 
CTaHuuMu Oonee roga. Ux *KU3Hb 

B YCNOBUAX KOCMOCa NOMOraeT YYEHbIM 
Ha Seme MyYLWe NOHATb BAUAHNe Ha 
YeENOBEYECKUN OPraHU3sM CUJIbI 
TArOTeHNA VU APyrve OCOGeHHOCTH. 
Nepson nogoOHon Kocmuyeckon 
nabopatopuen, sanyWwieHHoN B 1971 F., 
cTana cTaHuva «CantoT». Bcero 40 
1983 r. Ha OkONOseMHyto OPOuTy ObINO 
BbiIBeeHO 7 «CanioTOB», KOTOPbIE 
3aMeHANV UW AONONHANN Apyr Apyra. 
Poccuiickaa KoCMUYeCcKan CTaHuNa 
«Mup»', 3anylWweHHaa B 1986 r., novwna 
UM. Ha CMeHy Kak Oonee COBEPLIEHHAaA 
vu amoextuBHan. CneuvanbHo 
CO3MaHHble YCTPONCTBa, Ha3bIBaembIe 
MOAYJIAMU, MOFyT CTbIKOBaTbCA Wn 
OTCTbIKOBbIBATbCA OT CTAHLMN 

B KOCMUYECKOM NpoOcTpaHcTBe. Takum 
06pa30M, CTAHLINA MOKET NOCTOAHHO 
HaCTpavBaTbca Ha HOBbIe sagan. 


Orpomubie naHenn c s4enkamu, COOupatoLune 
COsHEYHbIE Ny4N, O6ecneyBaloT MexayHapogHyto 
KOCMVIYECKyIO CTAaHUMiO SHEpruen. 


OObeANHEHHbIN NPOeKT MHOrMx CTpaH — 
MexayHapogvasd KocmuyecKaan 
ctTaHuma (MKC) 3akaHy4nBaeT CBOIO 
padoty B 2005 r. MexayHaposHaa 
KOCMUYECKaA CTAHLINA COCTOUT U3 

6 KpynHbIx nadopatopun Ana 
M@*KAYHAPOAHbIX KOCMUYeCKUX 
uccnesoBaHnn. 


B 2001 r. craHyus «Mup» npekpaTuna CBOe CyLeCTBOBaHve, 


KOCMNYECKNM 
«LUATTA» 


PaHbluie CaTennuTbi 
yv oOecneyeHue Ana 
KOCMUYECKON CTaHUWN 
HOCTAaBNANUCh AaBTOMAaTUYeCKUMU 
paketamu 
OAHOpasoBoro | 
UCnONbsOBaHNA, - 
Ho 3TO 6biINO AOCTATOYHO 
. HOPOrO NU HeyAOOHO, Tak Kak pakeTbI 
B OONbLUMHCTBe CnyyaeB ObINN OCHALYEHbI 
CheuUvanbHbIMU EMKOCTAMU C TONNUBOM. 
flo mepe onycToWeHus 3TU emMKOCTH 
BbIOPaCbIBANIMCb VU HE MOTIV ObITb 
UCNONbSOBaHbI BHOBb. . 


Kocmuyeckuii yenHok — LUattn Obin 
npvgymMad Kak asbTepHaTuBa 
OHHOPAasOBbIM paketam, OH ; 
NOAAeEPXKUBAETCA NPM BbIXOAe B KOCMOC 
ABYMA OFPOMHbIMU PakeTOHOCUTeNAMH, 
pa6oTaloliumu Ha TBepAOM TONNUBe. Ha 
BbICOTe 45 KM PakeTOHOCUTeNN 
OTHENAIOTCA. U MEANeHHO ONYCKaloTCcA 

B MOpe Ha Napawuiotax. MlOoTOM OHU MOryT 
ObITb 3anpaBNeHbl UV UCNONb3SOBAHbI ; 
BHOBb. 


Nocne 3aBepweHua CBoeN mMuccun 
«LUlatTtn» CHOBa OnyCKaeTCa Ha Semuio. 
OH 3aLUMLeH OT BbICOKOM Temneparypbl 
NOBTOPHOFO BXOxKAeHUA B aTMOCHepy 
CnhelivanbHbimu, *KapoycTON4uBbiMu 
nOKpbiITMAMN. 


Muccua «Latina» OObINHO 3aHMUMaeT , 
OKONO Hemenuv, BKNIONaA CNyYan C 
n€peBO38KON ACTPOHABTOB ANA NOYHKU 
KocMuYyecKoro Teneckona «Xab6n». 


B onpegeneHubie MuHyTbi Ha HEOe MOXHO © ° 
| ucamum yeugetb MKC, Kocmuyeckue YenHoKN ff 


1,4 Ku/c. 


Vi CTaHuMM. OHM-BbIFNAAAT Kak MeAneHHO 
| Nepepsuraiowveca seesabl. VinTepHeT-caltbl 
noAckaxyT Tee, korfa vu kyfa cneaAyet 


cmoTpetb. Vmei B Buddy, YTO Ha NOAXOAe MHOrOp. > 


VW COBCEM HOBbIX UCCNEAOBATEMbCKUX 


NPOeKTOB, 


~ PakeToHocuenb.. » 
AF elWarinars) V5. 
= nosgonaer emy 
-passuBatb 
~ CKOPOCTE AO > 


_ APEBHAA 3EMNA | ae 


emia — KpOWWe4HaA nnaHeta B OrPOMHOM npocTpaHcTBe 
JBceneHHon, cofepxaiwen munnnapsAbl 3Be3A, NNaHeT V1 
,  cmytHHKoB, aTakxKe OOLWNPHbIe MecTa CKkONNeHUA APyrux Oonee 
mMenkux KocMuyecKux YacTuL. CKOsIbKO- HUOYOb HOCTOBEPHbIXx : 
_ AOKa3aTENbCTB TOMY, KaK NPOUCXOANNO oOpa30BaHue Semnu, HE + 
 cywiectByert. OGHakO MHOrMe yYeHble CXOAATCA BO MHEHUN, TO. yy, 
_ fpovcxoxpeHve BceneHHon vu BCerO, 4YTO B HEM CyLUeCTBYeT, 
— cneayert OTCYUTbIBATb OT OFPOMHOFO B3pbIBa NPUMEPHO 15 mnpo 
ae ae o7a unen HasbIBaeTcA Teopuven Bonbworo B3pbiBa. 


KomeTbI u30 baa 
Y KAaMeHUCTbIe 
acTepouabl 
norokamnu naganu 


o PONKAEHIE SEMAN 


i Cauraeton 4TO Semna nosBuinacb npumepuo 4,6 mapa net 
- Haga vc Tex NOP NOCTOAHHO USMeHANACh UU pasBuBanacb. 
~ BO3MOxHO, OHa BOSHUKNAa B BYE OfpOMHOTO, KpyxKalyeroca 
he o6naKa Mbinu vu rasoB. Yepes Kakoe-TO BpemaA 9TO OONaKO 
- CTano OXVMaTBCA MM TBEpAeTb. Taxenble xKenesocogep»xKauve 
: MUHeparib| okasayincb B CepesANHe pacTywen MnaveTbl, B ~ 


i. 
lo ) mepe opmuposanna Semon ra3bl (meTaH, BOAOpog u 
aMMuak) NOGHUMaNNcb U3 ByNKAaHOB Ha ee NOBepxXHOcTb. HO 
oslHe4Haa yibTpaduonertoBan paauauna cmorma npoOuTbca. . 
<BOSb 97M AAOBMTbIe rasbl, MV BOKpyr Semnn o6pasoBanngy,” 
INOTHbIE NOKPOBbI U3 BOLOPOAA Vu yrneKucnoro rasa. 
‘pumepxo B 9TO Ke Camoe BPeEMA NOTOKN 

a30B, CTpyALUMeca 3 ByNKAHOB, 

OrpomMHbie riblOb! AbAa Naga 

MIO B Buge AOxKnA : iy cote 


KeaHbl 


SY Sie. ckorinenne ape3n 
a _ copmuposanoce MHOoro aut 
_ MMAAMapzos ner. Hasag, 
“elle AO poxgeHna Seman . 
oy. “Conta. yueHie 

ras _Wisy4atoT CTapbie 3Be3Abl, 


>. “WIbITAACh y3HaTb A 
« STO-Hi6yAb HOBOe PA ee ae 
~~ 0 BOSHVKHOBEHWM LN se 
BoeneHHon. j e Vian So pera 
f > : ; 
Sa AG ie . i 
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*. Y af; 
%y Seige ws 
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eka tee NP ie apabn 
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KoBUe: KOHHOE, lech oOpas0Banocb x*eNesHoe APO. Roo ess 


eopagosalit nepsbie ae Sues a 


e. Ha MOBEPXHOCTb 
Apesvei Semnu., 


APEBHAR KNSHb 


Cyutaetca, YTO NpUMepHO 3,5 MNpA Net Hasag, Npoctenwue 
(OPMbI %*KUSHV BOSHUKANU B NepBbIX OKeaHax Bemnu, 
npeaActaBnalouux Cobo B360NTAaHHbIe CMecu xuMUuYeCKUXx 
BelwecTB. Kak 1 COBPEMEHHbIe 3eNeHbIe PACTeHUA, OHV 
NPOUSBOAMNN NVTATENbHbIe BELCCTBA M3 BOAbI, yrneKucnoro 
rasa V CONHEYHON 9Heprun. B pesynbTaTe B APeBHIOIO 
aTMocdhepy Haan BbIDZeNATbCA KUCNOPOS, 


MHorue MunnnoHbl NET 9TV KNOWEYHbIe OPraHU3smbi 
npogsomKanu npousBoAMTb Kucnopog,, u3 yrnekucnoro raza, 
okpyxkaBluero Semnio, Takum OOpasom, nocTeneHHO 
cdopmuposanca Gapbep, salinujarolwun Semmio OT Han6onee 
BPCGHbIX CONHEYHbIX NyYe — ybTpacuoNeToBbIX. B KOHUe 
KOHUOB, Ha Semne CTanu CosgaBaTbCA NOg“XOAAWINe yCNOBUA 
VW DJIA NOABNEHNA CNOKHbIX (OPM XKUSHU. 


APEBHAA NCTOPNA 


Bpema pasBuTuA SeMNV HACTOsIbKO BENNKO, YTO ero C TPyYOM 
MOKHO NpeACTAaBUTb. YTOObI NYYWWe NOHATb, CKONbKO NeT HAWeNn 
nmilavHeTe, NpegAnonoxurTe, YTO BCA ee NCTOpUA saHsna 1 Yac. 

B Takom macwTa6e usmepeHua kakgaA MuHyTa OyfeT paBHa 
76,7 MNH net. U3-3a Toro, YTO uCTOpPUA BeMsIN HACTONbKO 
APeBHAA, YYCHbIE UBSMEepAIOT ee PasBUTUe NepvosaMN B MAH 
“Mpg net. OHV NoNbsyloTcA TepMUHAMN FNyOUHHOe Mn 
reonoruyeckoe Bpema, 4TOObI COCTaBUTb Takylo BPeEMeHHYIO 
wikany. 


N3SMEHEMNE KANMATA 


C camoro o6pa3s0BaHua Semnu ee KNUuMaT NOCTOAHHO 
MeHsAyICA. OAHO BPEMA OH ObIN SHAYUTeENbHO Tennee, 4eM 
cehyac. B apyrue nepuofb! OrpomHbie pawoHb! 8emnu 
NOKPbIBAINCb NbAOM. 


Jleguukosbie nepuog”bi — 
nepvoAbl BpemeHn, 
NpOAOMKABLUUNeCA TbICAYN NeT, 
KOrga OFPOMHbIe ABYKYLUNeCA 
CNOU Absa — NegHuKU 
NOKpbIBANIN NOBeEPXHOCTb 
Semsu. Muorue y4eHbie 
CUUTAIOT, YTO AE AHVKOBbIE 
nepvos~bl Obi BbISBAHbI CMeHON 
opOuTbl Semsin. OTO yMeHbWano 
KONUNECTBO COMHEYHOFO CBeTA, 
nonyYaemoro nnaHerton, 

“v npuBogAMNo kK peskomy 
noxonoganuto Knumata. 


Jlennuk O6pasyerca, Kora cHer, 
KOTOPbIN HakarnIuBancAa B Te4eHue 
MHOrUx NeT, NpeBpaujaeTcsa 

B NefAHyIO Maccy, Vi3-3a cBoero 
OrpomuHoro Beca 8Ta Macca 
HAMUHAeT CKO/IbEUTb BHUS, 


Avarpamma, nokasbiBatouwan HamMeHeHVe Semnen ee 
op6uTbI 


HbIHeWHAA 
op6uta Semnn 
noyrTu 

COBepWeHHO 
Kpyrias, 


Bo BpemA negHukoBoro 
nepuoga op6uta 8emnu 
MOra UMeTb OBasIbHYIO 


cpopmy. 


Bo Bpema negHuKOBOrO Nepuoga NeAHUKU CnoNnsanu no semne, 
9TO cnoco6cTBoOBaNO chopmupoBaHuio naH~AWwacdTa BO MHOrUXx 
YaCTAX CBeTA, Tak KaK Ha CBOeM NYT NeAHUK BbIPesan LUNpOKUe 
KAM@HHbIe AONUHbI, OCHOBHAA 4aCTb sibsa Ha CeBepHoM u tO>KHOM 
nonmocax ToKe Mora OOpas0BaTbCA BO BpemA NocnesHeroO 
yle@gHUKOBOrFO Nepuona. 


OPMA 3EM/N 


Bckope nocne o6pasoBaHia nnaHeTbl Semna Ha He Haan 


NOABNATbCA NepBble 3EMHbIeC MaccuBbI. Onn GLA ooesuaalaal ae 
pasgqenanuc Uv OObeAUHANUCb MHOrO. pas. Yueuble CuuTaIoT, IR 


4TO OKONO 250 MH NeT Hasag CyUeCTBOBAN eANHbIN 
ruraHtcKkul 3emMHOoN MaccuB — Maxrea. OH Hayan 
pa3sAeNATbCA OKONO 225 MNH NeT Hasag, vB DePynetal® Toro 
o6pa3s0Banucb KOHTMHEHTHI, CYLLECTBYIOLUINe MO: AY 
CerOAHAWHUN DeHb. 


Passutve CoBpeMeHHbIX KONTUHEHTOB — 


225 MH Net Hagay 135, MAH net Hasan 


Cospementan anoxa. 


Nanren Pacnpoctpakenue MopcKoro AHa (pahonbl, 


BbIACNEHHbIG POSOBbIM) BbISBaNO PaspbIB BeMHON 
noBepxHocTu. 


N3SY4EMNE NPOWAOTO 


OcHoBHyto 4acTb UHopmaunu O npowNoM Semnu y4eHbie 
yepnatoT, Usy4aA FOpHbIe NOPOAbI. BONbWMHCTBO FOPHbIx 
nopog oOpasyeT cnou B TeYeHNe MHOFUX ThICAY VU MUsIIMOHOB 
net, Visyyan eT Cnou, yYYeHbIe-reonoru MoryT AeNaTb Hay4Hble 
npeAnonox*eHuA 06 ycnoBuAx U OCOOeHHOCTAX 
cbopmuposBaHua noBepxHocTu Semnnu, 


FopHble noposbl, KoTOpbIe oOpasoBanuch B Teniom 
Kumate, ConepxaT Gonblie OKaMeHeENOoCcTel, 4eM 
nopoAbl, OOpasoBaslunecs B XONOAHOM KNumaTe, 


OT Kamu, COCTABNAIOLUNE MNOBEPXHOCTb Semi BO 
BpeMA NesHNKOBOFO Nepvogza, noctTpayanu npu cxoge 
negvnuka, : 


1% | HTC pHer-CBAIH 


Tenner rere 


STH HNOOPMAUHA O [peBnen HCTOPHH Sem Ii 
} 


e/fun/ssystem /earth/himl /everchanging. him 
Ha WOM CANTE Thi MOKCIUb ChiIrparb B Urpy, NOCRALIEHHYIO 
MOVOPMM BOM, WIM sAaATh BONPOCbI yYeHbIM-HCTOPHKAM 
earthjourneys. html 


iu discovery. com /exp /earthjourneys 


« Sali IM Ha oToT Can't 4YroOn! Y8HaATb OO OKAMCHEJIOCTAX, 
VOMCNCHMAX WHMaTAa Hh MHOrOM JipyroM 
wuews Museum/lobby,. html 


1 Honor Pd MW CHCJICHMS O JICJINMKAX 


carleton.ca 
BKJHOUAT HCTOPHIO WM IH 


ICJHUKO 


nside.org/elaciers 


lia roro wro6nr On rpo MoMnacTh Ha ATM CANTh, 3ah 


Quicklinks 


Itt HA Wit USC OTME, Cale 


KIMKNM HA 


OxeaHuyeckaa 


Kopa 6biBaeT 
TONUMHON OT 


5 f0 10 km. 
a KM re) 


KeaH 


KOHTUHEHTanbHaa 
KOpa goctTuraet 


70 KM B TONUMHY. 


Y6enucb cam 


Opuxexne o6onoukn agpa o6pasyert 
MarHuTHoe none 3emnn. Sto none co3gaet 
2 nonwcea, KOTOpbIe MbI HasbiBaemM 
MarHMTHbI CeBep VM MarHuTHbIlA ior. Thi 
MOX€Wb CaM YOCANTCA B UX Hannu npu 
nomous o6bis4HOrO KOmnaca. Kya 6bI Tb! 
ero HY NoBOpayuBan, CTpenka Komnaca 


Bcerga 6yfeT ykasbiBaTb Ha MarHUTHbI 
cepep. 


MarHuTHbii CeBep 


MarxHutHoe none 
Semnu fencTByetT 
Kak OFPOMHbIA 
cTepxHeBON 
MarHut. 


MarxuTHbii tor 


Murepuet-cpa3u ) 
x 


. Mnrepecupiit calit, phi MOCBANIEH 
9) aykaM 0 3emiuie. 
www. geocities.com/Athens/Parthenon/8 991 / 
+ OrmmuHoe BBE_eHHe K TPeM OCHOBHDIM 
BujjaM nopogx. Kimkun Ha «Stones at 
Home» BHu3y CTpaHuu, YToObI 

p. BTaKux — - monpo6oBaTb WpoBwectu pa3zM4HbIe 

F- 9KCMePUMeEHTHI. 

7 4EM'B Apyrux ; Fae cack /eiiication, /rocks) rimer.shtml 
Wi > CraTbu 0 CTpyKType 3emu, ByIKaHax 
3EMJIETPACEHHAX HM O PHrAaHTCKMX 
OKeaHCKUX BOHA 
www. thirteen.org/archive/savageearth / 
hellscrust/index. html : 

+ TekTOHU4eCKad AKTHBHOCTb 
OTIMUYHbIe CBAZM C JpyrMMu CaliTaMu. 
www.pbs.org/webh/aso/tryit/tectonics/ 


Sed Th PF andtay bobo ee is 
StoT ropHbin xpeber O6pasoBanca 

Npu CTONKHOBEHUN AByx 

KOHTUHEHTANbHbIX MNATPOpM. 


Jia Toro yrobpi Gbicrpo MonacTb Ha 9TH 
caliThl, 3a/iqu Ha wwu.usborne.com Mi KIIMKHM Ha 
«Quicklinks» 


CTPOEHNE SEMAN 
COBNM 3EMHON KOPbI 


Korna BBUraorcs SeMHbie MacTbi, 43-34 
HAaRDDKEHEA xXpynme HOpODbI ViHOr Ba HatorT 
TOGLUMHSL GT TpeliivHbl — CBT, OHA 
ABNSOTCH CAAGbIMM SOHAMM, B KOTODbIX 
MOTYT NPOCMCXOAMTh AONOAHMTeRbHbIE 
pasnoMbl. HanpuMep, BAAaRWHEI 
o6pasyiorcn Toa, Kora Sema, 
conepxailias CHEV, PacTArMBaeTca B 
MOOTMBONONOXHbIX HaNnpasneHuvax. Boe 
TPaHvilibi MEXDy MiaCTaMu — STO KPYHHbie 
7 a30BaBtNeCA 43 Gonee 


s;OuIMe LieNbie 
: mS b 


Fe 


OYAT 


Touka 3emnu, 8B KOTOPOM BHE3SaNHO 
NpOnCcXxOANT BbIGpPOC sHEprUN U 
HaYMHaeTCa SeMNeTPACEHUE, 
HasbiBaetcn O4arom. OH OObISHO 
HaXxOAUTCA Ha paccTosHun 515 km nog 
3emne. Touka Ha NOBEPXHOCTH, NPAMO 
Hag OYarOM 3eMNeETPACeHMA, 
HasbiBaeTcA anuueHTpom. Konedanua, 
“nM CevCMMYeCKNe BONHBI, pacxOAATCA 
OT ONara B Pa3HbiIx HANDABNEHUAX. 


SemneTpaceHve SOSHMKAET, KOr‘Aa TDeUIMHa B NNacTe 
Aaet BLixog OSpasosaswelica sHeprun. 


SnsueHTp ar 


Casur 


KoneGanun 
PAaCXODATCA OT 
ueHTpa 


YYCHbIX, USYYAIOLUNXx 3EMNeTpACeHUA, 
HagbiBaloT Cevicmonoramnu. Habmiopan 3a 


_ BBYOKEHVEM NNACTOB, OHM YMEIOT 


NPCACKASbIBaTb KDYNHbIe ZEMNETPACEHMA. 
FOPUSOHTAIEHOe ABMKEHVE MNACTOB 
MOET 6bITb ONPEAENEHO C NOMOLUbIO 
cepuy nasepHbix OTpaxarenen, 


-ynapnveaoux TonyKkn. KomnpioTep 


- SaNnucblBaeT NPOMEXYTOK BPEMEHN MEY 
HMMM, “ CCIM OH MEHACTCH, CACTEMA 
PeMmicTpalivn OTMETHT ABYKeHVe 3eMm—, 
MoBeReHNe KVBOTHEIX TAKKE MOKET 

- MpenynpexLatb O HACTyNaIoLUlemM 
ZeMNETPACeHUN. cae 


Suen BbiLun “MHEA CnAYKu 
32afONro AO JeMNneTpACeHUA B 
Kutae 6 1975 5. BeposrtHo, ux | 


BYAKAHDbI 


Marma BHYyTpY TBeEpAON MaHTun 
yvvorga nopHuMaetca u CobupaeTca 

B ONPeAeCNeHHbIX MecTax. Bynkan 
oOpa3yetca Tam, rae MarmMa, focturan 
NOBEPXHOCTU 3emMNN, BLINNeECKMBAaeTCA 
Hapyxy: Ha sto” cTagun marMa 
npespalliaetca B NaBy. BapeiBHon 
3SOeKT HasbiBaeTCA NSBEpKeHveM 
BynkaHa. BOsbLUMHCTBO BY/KaHOB 
oOpasyetca BLONb roaHuu, NAACTOB 
vs Ha {He MOpA. 


Buytpu wapepramuweroca Bynkana 


BynkaH Ha KapTMHKe BHYGY HasbiBaeTCH 
COCTaBHbIM ByNKaHOM, NOCKONKY COCTONT us 
NEPEMEXAWWINXCA CHOBB NaBbi uv nensfa. 3a 
Aonrve nepnoAb Bpemenn OHV O6pazoBann KOHYC 
C KpyTeIMU CKOHaMU 


fase 


Pay BYNKAHOB 
MOXeT 
o6pas0BaTEca 

B TOM MecTe, rae 
pasaeuvraiotcn | 
nnactbl, ocobeHHO 
yacTo. cpeau | 
rOpHbIX xpe6bToR, 


| 
foprpre wenn 
o6pasyiorca, Kora / 
HasMHaloT pasaBiratboa | 
NAACT Il | 


« 


BynkaHbl MoryT O6pa3so0BaTboa Hay, 
30HaMn CyOAyKuNM, roe OAMH NnacT 
nopsAopsBuraetTca nos, Apyron 


B 30Hax cyOnyKumn 
OAMH Miact 
nogsOABUraeTcA nop 
Apyrov uv HaNMaet 
NAaBUTbCA 


Hekoropbie BynkaHb!l OOpasyioTca Ha 
cepeaune nnacta B ropayux y"YacTKax 
3eEMNIU, KOTOPbIe HasbiBaloTCA rops4uvmMu 
TOYKaMN. YYeHbIe CUUTAIOT, 4TO OHM 
o6pasyloTca, Korga OCOGeHHO ropayue 
nNOTOKU MarMbI — cTpyiKku 
npoTankusBaloT u npoxuraioT cebe 
AOpory CKBO3b KOpY, B3pbIBaA 
NOBEPXHOCTb. 


NOTYAWNE NAN 
AENCTBYIOWNE? 


PerynApHo usBepraloluneca ByNKAaHbI 
cuuTaloTcA menvcTByIoLUMMN ByNKaHamu. 
Ecnu npesanonaraetca, ¥To 6onbwWe 
vsBepxKeHnaA He OyseT, BYIKAH 
Ha3bIBAeTCA NOTYXLUMM. BbiBaloT 
BP@MeHHO HEAeNCTByIOLUNe, uN 
cnawwe, BYNKAHbI, KOTOPbIe NO OWNOKe 
NpUkumaloT 3a NoTyxwWue. 


So Salil ’ 
“ee Ube 
ine 
i M3 
# ‘ 


CYNEPBYAKANDbI 


Cynepsynkanbi OOpasyiorca u3 
OFpOMHbIX OOBANNBLUUXCA KpaTepoB 
Ha3bIBaeMbIX KanbAepamnu, C O“arOM 
MarMb! BHu3ay. CyWieCcTByeT HECKONbKO 
cynepBynkaHOB, HO OHV TaKNe MOUIHbIE 
YU PpaspYWUTeNbHbIe, YTO OAHO 
UZBEPKEHNe MOXET U8MEHUTb BCIO 
*XUSHb Ha Semne. OrpomHoe AaBNeHne 
HakannuBaeTca B OYare MarMbli 

B TEUCHNE ThICAY eT, a 3aTeM 
BbIDbIBAETCA Hapyxy CMeTAIOLWM BCe 
BOKPYr B3pbIBOM. 


YueHble cyuralot, YTO NocNeAHeEe 
vu3sBepxKeHue CynepByNkKaHa Mpousouino 
Ha Cymatpe 74 000 net Ha3ag, 
Mpeanonaraetca, 4TO B pesynbraTe 
9TOFO U3BEPXKeHNA B BOSAYX Obi10 
BbIOPOLUCHO CTONbKO Nenna, YTO OH 
3aCNOHUS CBET CONHLIA NPUMePHO Ha 

6 MeCALIEB, BbISBAB PesKOe NoxONOAAaHue 
Ha Semne. Takoe u3sBepxeHue moro 
BbISBATb BKONOPUYeCKNe USMeEHEHUA BO 
BC@M mMupe, yOuBas BCe *XnuBOe 

B OFPOMHbIxX KONUMeCTBAX. 


MPovTabb NaBbi Gbior v3 
’ vuseepraiowjeroca BynkaHa, OH 
¢ MOryT NOAHUMaTbCA Ha 600 mM BBepx. 


0 semaeTpsacenmn, 
K Ic, discovery.com/tlepages /greatquakes 


oppie cBesenust 


_greatquakes.himl 
+ Tloceru «Mup pyskanon», wro6v 
YBUNETD KAPTHNKM HW NONYINTD ChE LCHMS 
O MORKAME BYIIKAHOB, 

volcano.und, nodak.edu/ow. html 

+ Uncbopmauns o pyucatax 1 TeKTOHUKe, 
library. thinkquest.org/17457/english.himl 
+ OWmMuHoOe BBREAeHME B TeMY 
«SeMIeTPACEHUE», 
pubs.usgs.gou/gip/earthq]/ 

+ Iipakrnveckan Kumra 10 TeK 
pubs.usgs.gou/publications /text/ 
understanding. himl 


Jin roro wroGit 6 
calirbl, dali wa. 


‘ATMOCEPA 


eMNA OKPyxKeHA NOKPOBOM M3 pasHOOOpa3sHbix ra3oB, 

KOTOPbIe Ha3bIBalOTCA aTMOCdepon. CyuwiecTBOBaHue 
aTMOCHepbI NOSBONACT CYLUCCTBOBaTb Ha Semne BCeMy 
XKUBOMY, Tak Kak B aTMOCHepe Cosep»xKaTca KUCNOpO,, uv “pyre 


ra3bi, HEOOxOgMMbIe 1A KU3HU. ATMOCepa TakoKe BbINONHAeCT 


DOsIb LITA, NPeAOXxpaHAaA Semsi0 OT NpAMOrO BOSAeNCTBUA 
CONHEYHbIX YIbTPADUONETOBbIX AyYeN. 


HA PAHHEN CTAann 
OPMNPOBAHNA 


Cuutaetca, 4YTo CHayana S3emna 6bina 
OKpyxeHa aTMOcdepou u3 BosOposa 
v renua. Ho Tak Kak ConHule HarpeBano 
aTu NerKue ra3bi, OHV yYNeTyYVBasINCb 

B KOCMUYECKOE NPOCTPaHCTBO. 


Atmocdepa, koTopaa moma 
yAepxKUBaTbCA Ha MECTe 3EMHbIM 
NPUTAKEHNeM, COCTOANA B OCHOBHOM U3 
MeTaHa, AMMMaKa MW BOAAHbIX NaposB. OTu 
ra3bl, ckopee Bcero, oOpasoBanncb 

B Ppe3ysibTaTe MHOFOKPaTHbIX USBEpxKeHUN 
BYNK@HOB Ha NOBEPXHOCTb Seman. YyueuHbie 
Ha3bIBaiOT 3TOT NPOLIECC 
3araz0BaHHocTbio. Oxono munnuapga 
eT Ha3ag 3TV rasp BcTynannu 

B pasnuyHble peakumu U NOCTeNeHHO 
o6pa3zo0banu atmocdepy u3 azota 

v yrmekucnoro raza. 


PaHHaa aTmMocdepa 3emnn fonroe Bpema 
6biIna ADZOBUTON ANA *KVBbIX CyLUeCTB. 
Gonxxbi 6binv NPOWTU MUNNMOHbI Her, 
npexpe ¥em OHa CTana NpuropsHON pNA 
KU3HN. 


Atmocdepa B TOM Biuife, Kak Mbi 3HaeM ee 
ceiyac, Hayana cbopmuposarTeca 3,5 
MsIpPA, NeT Hasag, Kora B Muposom 
OKeaHe NOABUNCb NepBble KuBbIe 
MUKpPOOpraHu3mbl. GTu npoctevwue 
X*VBbIe CYLUECTBa VCNONb3OBaNIN 
CONHEYHbIN CBeT, YTOObI CO3MaBaTb Ce6e 
nVLWy “3 BOAbI “ yrneKucnoro raza, 
BbIpPadaTbIBaA KUCNOpOA, Kak NOGOYHbIN 
npogykt. Tako npouecc nposonxasca 
MHOrO MWJIIMOHOB eT, NOKa B BOSAYyXe He 
HaKONMNOCb AOCTATOYHO KUCNOpona ANA 
BOSHVKHOBeHMA APyrux POpM XU3Hu. 


ST OAHOKNeTOYHbIE 
uyvaHobakTepun Sbinn 
NepBbIMU *KVBbIMM 
opraHvgmamn 

Ha 3emne, 


Atmoccepa aatuuujaer Hay Semnio 
OT BPEAHbIX COHEYHbIX NyYen. 


HALWA ATMOCPEPA 


Atmocdhepa — 3TO CMECb Fa30B: OKONO 
4/5 a30Ta vu 1/5 kucnopoga c npumecamu 
Apyrux ra3oB. Boga TakxxKe npucytcTByeT 
B aTmMOocdepe B Bue Napa, Kanenb unu 
KpUCTannMKoB Absa. 


ee ee 


o6pa3zopaHHaa 
wa KpucTrannos 


3 
: 
: 
a 
CuHeanuka, ; 
4 
: 
§ 
Nbpa. ; 


NpouentHoe copepmanve razon 
8 aTmocdepe 


CANON ATMOCPEPbI 


Atmocdepa umeert TonuMHy OKONO 

500 km uv CocTouT u3 HECKONbKUX CnoeB. 
Ona HauuHaetca OT Semnu u nNaBHO 
nepexoaut B KOCMUYeCKOe nPOCTpaHcTBO. 
Bos 3emHaa norofa Popmupyetca B 


6nuxkaiuiem Kk Semne atmocdepHoM cnoe. 


. pa cron cl hanetas COCTOAT us 


eepuocibece ta tas 500 KM)» : f 4 
_ Temnepatypa B 3TOM Cfl0e OCH BbIcoKaA va-3a 
4 ee aTomapHoro kucnopoga, KOTOpbIA ( 


a cnoe. 


; Masocéons (not 80 a 

_ BaTomcnoe HeT O30Ha 
 WHeT O6fakoB, — 

fe nostomy CoxpaHsetca a 
3  O4EHE | Ee ameMnerei ye: 


Snecb, K kak npasnno, 


ATMOCOEPA 


Cxuranve Toniuga vu necoB a aaepacoeaee 


_ConnesHbie nyyn, 


MEHFIOU. 


B aTmocdepy us6bITKU yrneKucnoro raga. 
Pactenua He ycnesaioT Tak ObICTPO 

nepepa6otaTb ero B KACNOpoa, nosTomy 

YMIeKVICNbI Fas CKANNUBACTCA B 


_ aTmocdepe, cospaBan Tak HaSbIBaeMbIN 
au NapHMKOBbIi adepexr. Yuexbie cuvraior, 


MapHUKOBbI faked MOXET CTaTb 


Alem of cropaiowero Tonnvea nocToAHHO 
Ao6asnAerT yrnekucnbii ra3 B aTMOCdeEpy. 


oTpaxeHHbie Semnei, 
OTpaxkaioTca cnoem 
yrnekucnoro rasa 
cHoBa Ha 3emnw. 


Jiopn HakoHeu-TO HaYyann 5; 
npeanpunuMatb nepebie warn Anna 
coKpaujeHua BbIOPOCosB razoB, KOTOPbie 
B KOHE4HOM uTOre MOryT NpuBeCTH K 
rnoOanbHomy noTenneHuio KiumatTa. 
Hauasioch Gonee akTuBHoe npumMeHeHue 
aIbTePHATUBHbIX UCTOYHMKOB SHEP, 


a HorTonesyottynk Foe, uv ere 


Honeoukee 
CHUMKM CO CHyTMKa 
vCcronbsyloTcs Ans ; s 
TOF, YTOHLI NOCTOAHHO CNenNThb da 
COCTOAHVeM O30HOROFO Cno#. Pah 
OpaHxesbim UpeTOM BLieneHbl yuacTKN, 
re copepxanne ogoHa 6onee BbICOKOB. 


_ O3OHOBDIM CNOM 


Ozonosbii crow nornouger 
OCHOBHYIO YaCTb BpeAHON 
_ WibTpaduoneroBon COMHESHON 
Panvaynn. 


ahurtnne cro u3 o30Ha cnoco6eH 
_ paspywarTbca nog, BosfevcTsvem 
-CO3AHHbIX YerIOBeKOM 
£4308, HaSbIBaeMbIX 
xOpomropyrnepogamu. Take 


ra3bl BXODAT B COCTaB cppvoHa 


_XONOAMNbHUKOB, COMEPKAaTCA B 
agposonax. Nonayan B atmocdepy, 


OHW BCTYNAIOT B XMMU4eCKNe PeakLinn 
C HEKOTOPbIMM ee KOMNOHEHTAaMU 
VY paspywaioT ux. B peaynbtate 
ryOuTenbHoe an” BCero xNBOrO 
yibTpadbuoneroBoe uasiy4eHne NOuTN 
6ecnpensTCTBeHHO ZoxoAMT Ao Semnn. 


*% 


OK 


* ew ea my 


AS 


Ota BpemeHHan nonoca x 
NOKasbIBAeT BCE NepuosAbI is 
uctopun Semnu uv cbopmbt 

» OKVBHU, CYLeCTBOBABLUINe Ha 
Hen B Te ONOXn. «Mn» 
OSHa4aeT «MUANMOHOB NeT 
Hasay», YkasaHHble Wudppi 
npvOnusuTenbHbi, 


MioxemOpuitckaa apa (paccBeT *vsHu) 
Naneozoiickaa apa (gpesHve Bpemena) 
MeszosoicKaa apa (cepenuna) 


Kaiinosoickas apa (coppemeHHocts) 


JIBBES 


Maccosoe Bbimupanue 


40 


EMA — COWHCTBEHHAA MNaHeTa, O CYLUECTBOBAHUN 
J KV3HV Ha KOTOPON U3BECTHO NOM9M. YTOObI BbDKUTb, 

XKVBbIM CYLICCTBAM ObINO HEOOxOAMUMO ONpezeENeHHoe 
KONVUYNECTBO CBeTa VU Tenna ConHula, a TakKe NVTaHve, 
Boa uv Kucnopog. Aina Toro yTOOb! ycnoBua Ha 3emne 
CTasiM NPVrOAHbIMY ANA OONbLOFO PpasHOOOpasuA 
PACTEHUN VU KVBOTHbIX, CYLLIECTBYIOLLNX Ha Semne 
cenyac, NOHADOOMNOCb MHOFO MUANUOHOB Her. 


‘HA3AQ B NPOWNOE 


YueHble U3MepaAloT NpowWNoe Semnu B 
reonoruyeckom (rnyOunHom) 
Bpemeun. OHO Aenutcs Ha YeTbIpe 3pbi, 


 COCTOALLINEG, B CBOIO OYepe db, U3 


Ne€PUOAOB B HECKONbKO MUJNUOHOB JeT. 


Ceugetenbctsa, nonyYeHHble U3 rOPHbIXx 
Nopo”, roBopsaT oO natu ABNeHNAX 


_MacCOBOrO BbIMUpaHna, 


npovcxoAMBWUXx B NpowNOM Semnu. Bo 
BpemaA KaxkMOrO U3 HUX OrpOMHOe 


‘KOJMYECTBO 0KUBbIX CYLLUECTB 


BbIMUpano 3a KOPOTKUN 
NpOMeXxyYTOK BOeMeHM. 
BbbkusBanv vu pasmMHoxanucb 
NUWb Te OPraHVv3mbl, KOTOPbIE 
ObiINU NpucnocobNeHbI K 
yCnoBuaMm Ha Semne. 


"% 


Lar 


MPEBHAA *KNSHb 


Nepsbie OAHOKNeTOYHbIE OPraHu3sMbI 
noOABUNNCb Ha Semne Npu“mMepHO 

3,5 MnpzA net Ha3aa, B AOKeMOpuncKyo 
apy. Cambie paHHue HafeHHbie 
vckonaemble AaTupyloTca 3TUM 
BpemeHeM. IlpumepHo 545 mnH net 
Hasag, CTanu ObICTpO yBenuyuBaTbCa 

B YACNe MHOrOKNeTOYHbIe OpraHvsMbi. 
OTO ABUNOCb HayanomM NaneosoucKon 
9pbl. 


ACh a > OT 
KMLWEYHONONOCTHbIE 


e AGN naan kere” cosfaHua xunu Ha 


Af aa OKeAHCKOM AHe B 
am KOHUe AOKeMOpuncKon 
i Opbl. 


Ogtum u3 paHHux 
CBUACTENbCTB KU3HM Ha 
Semne aBnaioTca 
uckonaembie, u3BecTHbIe Nog 
Ha3BaHVeM CTPOMATONUTOB. _ = 
Oxn cofepxat octaTku £6 
CUHe-3eneHoNn 
Bogopocnu. Hekoropbim (© 
us Hux 3,5 mapa” net. 


PA3BNTNE *KNSHN 


U3yyan OKAMeHENOCTU, MOKHO 
NPeANONO*KUTb O CYLUECTBOBAHUN B 
naneOsouncKon spe kemOpuiicKoro 
nepuoga, korga Ha Semne npovsowno 
peskoe yBesMuYeHue YNcNa PasNU4HbIx 
cyuectB. Y MOPCKMx CYyLeCTB cTan 
Pa3BUBaTbCA CKeNeT B BUDE 3aLLVTHOrO 
naHuups. MaHuvpb cAenan *xUBOTHOe 
Kpenye uv yBenuuun ero WaHcb! DOKUTb 
0 pasmMHoxeHna, 


Muorve naHunpHble cyuwjectsa, 
Hanpumep Tpuno6uTbl, Hayann 
NOABNATECA B MOPAX VMEHHO B 
KemOpuiicKun nepuog. 


Hekotopbie HeE6onbluNe YneHUCTOHOrNe 
(CYLUECTBa C NOKPbIBaIOLUNM BCe Teno 
HapykHbIM CKeneTOm), Hanpumep 
MHOFOHOXKKN U HACeKOMbIe, CMornn 
nepentn Ha cyWwy. ITO npousowno 
notomy, 4TO Temnepatypa Ha 3emne 
CHU3UIAaCb 40 TaKON CTeNneHNU, 4TO 
Ha3eMHble pacTeHua cmon 
NpouspactaTb B OONbWwUX KONVYECTBAX, 
oOecneunBaa nponutaHue. Nossunuch 
NEPBbIe NOSBOHOYHbIE (%*KVBOTHbIE, 
YUMeIOLNe NOSBOHOYHNK), 


Bo Bpems AeBOHCKOrO nepuogza 
(npumMepHo 415—355 mnH net Hasag) 
KIMMaT BO MHOrMx panoHax ObIn KapKU 
VY CyxON. YPOBeHb BOAbI B pekax 1 O3epax 
noHVu3usCA, HEKOTOpbIe BUAbI PbI6 
CMOMMIN AbILWaTb KaK B BOfe, Tak U Ha 
cyWe. STO Obinu nepBbIe 3eEMHOBOAHbIe. 


OTa OKAaMeHENOCTb 
npepctasnaet cobon 
C@MEHHOe pacTeHnue, 
CYLWECTBOBaBWwee B 
Alesouckun nepuog. 


140—65 mn 


Menosoi nepvog, 
Usertkoebie pactenua 


nePnog wee 
MAEKOTITTAIOUINR, 


KaiinosovicKan opa— nepnon 
MfleKONUTaIOWWNx, Ha4anacb nocne | 
BbIMUpPaHuA AMHOSABpoOB. Cuvtaetca, 4TO. 
mfekonuTaioune nepexkunn wameHeHne PaaS aay 
-KAvMatTa, CTaBluee npvynHon ru6enn hy 
_ANHOSABpOB, NOTOMy 4TO Mor 
KOHTPONMPOBaTb Temnepatypy - raat 


MpumepHo 355 mn net Hasaa, BO BpemMA 
K@aMeHHOYyrosibHOrO nepuoga, KnuMatT 
BO MHOrux 4acTAX Mpa CTan KapKUM 
BNaKHbIM. OTO NOSBONUNO NOABUTbCA 
OrpOMHOMy kosINyecTBy pacTeHuii, 
oOpa3ys O6WNpHbIe GosoTa Cc 
uvcnapeHuamnu. OHN cTanu Gomamu pana 
MHOrUx BYOB HACeKOMbIX 


Shahla haha: CO6cTBeHHOrO Tena. [o-B4gvMomy, 
AVHO3aBpbI Takon cnoco6HocTEiO He 
MeraHespa — o6nanann. ; bapa Paitin 


rUraHTcKan 
CTpeko3sa, pagmax 


costal GO em a BbIMMPAHNE Ce 

eee - OKMBOTHDbIX B HAWN ee 
An ae On ea 

NEP nog SEMHOBOAHbIX eva amie aK 


ECTECTBEHHbIM O6pasom Yepes 


Bo spema Nepmckoro nepuona HeKOTOpoe BpemA, OAHAKO CKOpOCTb | a 


ABOAKOAbIWALMe SBONOUMOHNpoBaN B —-BbIMMpaHa Cenuac B 10 000 pas 
3EMHOBODHbIX. ON CMornu ConblWe, 4em OHa ObiNa 6bI, ecnM GbI He 
pacnpoctpaHuTbca no Bcemy mupy, Tak ObiN0 4enoBeKa. CoppemeHHoe 
kak 3emna npeactasnsna co6on onvM BbIMMpaHne OOYCNOBNeHO sarpAsHeHMeM | 
6oNbUIOM KOHTUHeHT. B TO Ke BpeMA oKpyKaloluen CpeAbl un noTepen cpeppl | 
OrpomHoe KonMYeCTBO MopCKNx o6uTaHina (mecta pacnpocTpaHeHis 
%KUBOTHbIX BbIMepNO, NOTOMy 4¥TO Menkne — >XM/BOTHOFO), 4TO BbISBAHO pOCcTOM 
MODA BOKpyr KOHTHHEHTOB icueann, 4YeNOBeYeCTBa Mi Ero NOTPEOHOCTIO B 
3emse, Bone V NUWe. 


Bevibin Hocopor — 


Tunovnomye — oun y as tay . OAMH “3 MHOrUX 

U3 CaMbIxX NEPBbIxX Me BUAOB, i 

3EMHOBOAHbIX. = oe . a, HaXOAALIMXCA NOL | 
y i 


¢. ea yrpo30h norepu 
my 3 eCTeCTBEHHON 
cpegb! o6uTannn 


unin uctpe6nenua, 


Meso30ickaa apa Hayanacb 250 mnH 
net Ha3ay c pe3koro yBenuyeHua Ecnu a be fos a dah ced idle a Bl Se@MHbIe i 
KOMMECTBA SEMHOBOAHE,B STy apy _—PYBCL, verONeNecTa,BoaMowiO, crn : 
NOABNAIOTCA AVHOSaBpbI, OU 

CTAHOBATCA OCHOBHON NOSBOHOYHONM 

opmon x*xu3sHu Ha Semne Ha 65 mn ner, 

KOra OHV BHE3ANHO BbIMUpalcT, 
BO3MO>KHO, B Pe3yNbTAaTe peskON CMeHbI 
knumata, 


YerBeptuynbiid nepuog 
NoasneHve YenoBeKka 


4 HTepHeT-CBA3H 


BeMIJIM apy 3a spon 


+ Usysu ucropuo 
Me puoy, ta Tie PHOJLOM 
~ www.ucmp. berkeley.edu/exhibit geology. html 
TpeTu4Hbid nepuoy * Ucropua u3syyenusa AuHOsaBpoB 
Cospemenubie f 
mneKkonutaiousye, 


6ecno3BoHo4Hble, NTU bI 


dinosaurs.eb.com 


Jun roro aro6pt 6pic rpo monacrbh Ha aTH 


CAanThl, 3AM JIM Ha ¢ 


MOPA N OREANDI 


pYUMepHO 71% BCE 3EMHOU NOBEPXHOCTM NOKPbITO 
coneHou Boon, cocTaBnatollen 5 OOLWNPHbIX OKEAHOB 
VU HECKOIbKO MEHbLUUX NO pasmepy MOpen. OkeaHb! O4CHb 
Ba@>KHbI JIA KV3HU Ha SeEMsIe VU ABNAIOTCA JOMOM AA 
OFPOMHOFO KONUYECTBA %KUBbIX CYLLECTB. OKeaHbI K TOMY Ke 
OKa3bIBalOT BIIMAHNe Ha NOFOAY i KUMATVUYECKNE YCNOBUA aoe een ot toc nnanea 
no BCemMy Mnupy. | eli: 


OKEAHCKNE TEYEHNA } Y6enuct cam 


Tb| MOKEWb NpONsBeCTU NpocToe AelicTBVe, 
4TO6bI yYOeANTbCA, 4TO xONOAHaA BofA 


OxeaHcCkan BOfa NOCTOAHHO ABUTaeTCA OFPOMHbIMM CTPYAMM, HasbIBaeMbIMU 


TeyeHnvamu. Onv nepeHocaT BoKpyr 3emsu Oonbluve KONNYeCTBAa BOpbI. CyuiecTByeT Taxenee Tennoi. Hanon Gonbwylo, 
2Ba OCHOBHbIX BAMA OKeEAHUYeECKUX TEYEHN: NOBEPXHOCTHbIe M MyOUHHbIe. npospa4Hylo Yawiky Teno BogOK 
MlopepxHOCTHbie TeYeHMA BOBNeKaIOT NPUMepHO 350 M BeEpxHeN OKeEAaHNYeCKON HanonoBuiy. JlobaBb B KyBLUMH C NeAAHO 
BOfbl, KOTOpas nepesBuraeTca rocnog”CcTByloWWMmy BeTpamu (npeobnanaiouiuMn B BOnON NuujeBon KpacuTenb. AkkypaTHO 


nepenen sony B Yay. Ti yeuANLb, 4TO 
xONODHAA BONA, Kak “Ha Nonwcax, 
onyckaetca. 


DAHKHOM paoHe BYZaMy BeTpa). 


TnyGunHbie TeEYeHNA COCTOAT U3 OYEHb XONOAHOM BopbI C CepepHoro ui IO>KHOro 
nomocos. XonopHas Bofa TaxKenee, NOSTOMY OHA ONycKaeTCA nog Gonee Tennbie 
NOBEPXHOCTHbIe TEYEHUA, NOCTOAHHO NpvObiBarowMe kK Nomocam. Ona ppeidye;rT k 
oKBaTopy, Te HarpeBaeTCA VW NODHUMaeTCA BBEPX, CTAHOBACb NOBEPXHOCTHbIM TeEYeHVeM. 
Ova MEHAeT HanpaBneHve uv ABYKeTCA Ha3ag, K NomOCcaM. 


Liupkynauna Teyennih 


OksaTop 


Tennan NOBepxHOCTHaA Bona 


big a 
NosepxHoctHaa Tennaa Bona y ps 4 NosepxHoctHas Tennaa Boga 
g 


nepemewuaetca k CepepHomy nepemeuwjaetca k (OxHOMy 
nonwcy, Fe OCTbIHET u 4 7% nomocy, rae OCTbIHeT u 


OnyCTVTCA BHUB. ONyCTUTCA BHU3. 
XonogHaa my6unHaa Boga, 


i HarpeBaach, NosHuMaeTCcaA. 


KANMATNYECKNN 
KOHTPONb 


OkeaHbIi “ MOpA UrpaloT BAKHYIO POsIb 
B KOHTpone knumata Semnnu. Ux Bova 
normoujaet Tenno, vgyuyee oT Connua, 
OCO6eHHO B TponuYyecKkux pervoHax 

wv pacnpoctpauaet ero no 3emne 
NOBEPXHOCTHbIMY TeEYeHUAMM. 


Tennble okeaHuyeckue TeEYeHUA MOryT 
BbISbIBATb TPONWYECKME LIMKSJIOHbI 
(KOTOpbIe Ha3sbiBaloTCA yparaHamu 

B Amepuke u TaidyHamn Ha JlanbHem 
Boctoke). STO CunbHevwne WTOpMbI 
C CUsibHbIMY BeETpamu, OO6pasyioL4uMN 
BONHbI 40 25 M B BbICOTY. 


@Mopmupoeanve tponuyeckoro unknona 


Bnaxktbii Tennbii 
BeTep Hap, OKeaHOM 
nogHumaetca : 
vy oxnaxKpaerca, 
o6pa3ya o6naka. 


Bo3yyx 

c Okpyxaiowen OKeaH 
nospepxHocTu 
Ha4vnaeT CNUpanbHO 
NOAHUMaTbCA BBEpx, 


Yeenuuusaertca 
CkKOpOCTb BeTpa, 

v, AOGupasnct fo 
CYWM, UMKNOH CHOCUT 
Bce Ha CBOeM nyTu. 


NPNANBHO-OTANBHOE 
ABNAKERNE 


Mops uv okeaHb! NOCTOAHHO NpuBoAATCA 
B OBYKeHUe NPV“NUBaMM VM OTNVBaMN. 
NpunuBHo-oTnvBHoe ABY>KeHNe 
BbI3bIBAeTCA, MAaBHbIM OOpasowM, JlyHon. 
Korga JlyHa aByxKeTCA BOKpyr Semnu, ee 
rpaBuTauva npuTaruBaeT BoAY Cc 
o6paTHo cTOpoHb! Semnn. 3a 24 4. aTO 
OBVKeHNe BbI3bIBaeT 2 NPMNMBa, KOrNa 
yYPOBeHb mOopa AOcTUraerT CBOeK 
HaVBbICLUeM TOYKM, Vv 2 OTNMBA, KOrfa 
YPOBeHb MOpPA OnycKaeTca. 


Ha npvnvBHO-OTNMBHOe ABYKeHVe BnVneT 
wvnonoxKeHne, Kora Semna, JlyHa v ConHue 


BbICTpaNBaloTca B NMHC. Torga, npv nonHoON 


VW HOBONM NyHe, ObIBaIOT BbICOKVe BECeHHNe 
npunuepti. Ecnu JlyHa uv Connue 
PpacnonoxkeHb! NOL, NPAMbIM yrOM Apyr 

K Apyry — npwnime HavmeHbLuMi 


KBagipartypHbii/. 


BeceHHui 
npunus -- 


*KNSHb B OKEAHAX 


Mops iu okeaHbl OT NOBEPXHOCTM LO 
CaMmbIx rny6oKux KOTNOBAaHOB 
HanONHAET OTPOMHOE KONUYECTBO 
PpacTeHun VU KUBOTHbIX. Munnuapapi 
MUKPOCKONUYeCKux pacTeHun — 
OuToNNAaHKTOH, APevdyioT oKoNO 
NOBEPXHOCTH, BOAbI. STO OCHOBHON 
UCTOYHMK NUL AA MHOrMX KUBbIX 
CYLUECTB, 2*KUBYLUIMX U KOPMALLUXCA 
Ha Pa3HbIX OKEAHUYECKUX YPOBHAX, 
Ha3bIBaCMbIX 30HAMM. 


Oxeanuyeckue 30HbI NuTAaHMA 


YposBeHb MOpaA 


TyHeu, Conneunas 30Hna 


ABNACTCA ROMOM 
Ana Bcex 
, Oe pacTexun 


YW MHOrMXx 

XVUBOTHBIX. 
200M---—--------- 

Ppi6a-me4 

B cymepeynyto sony 

npo6usaetca 

MwWb HeEGoNnbUWOe 

OnuSecTBo cBeTa. 


B 30ne, kyga He 
NPOHMKaIOT NYyYN CONnHuUaA, 
OYEHb XONOAHO. YKMBOTHbIE 
NUTaOTCA B OCHOBHOM 
MEPTBbIM MNaHKTOHOM, 
OnycKaloLuMMca cioga 

Cc noBepxHocTn. 


Pbi6a- 
@ouapb 


B rny6oxosoqHoi 30He 
rocnogactsyet 
negexAwWUN xonog 

w TeMHOTAa. Mxorue 


MopcKouw 


4yepT XXUBOTHbIE 3Cb MOryT 
CBETMTBCA Cami. 

OOS MA or Peas rai arate reales es 
Kopann “) >KuBOTHbIe B OKeaHCKUX BNAagANHAaX 
(Mopckas f MOTYT KU1Tb 8 6 KM 
Awana) OT NOBepxHOCTH. 


Murepuer-caa3H ) ea 


+ OrmmuHbiit MopcKoii caiir C HOBOCTAMH, 

~. wrpamn, “HdpopMallHel MH MHOrMM ApyruM. 

~ www.seasky.org/sea.html 

_ + Mayan spicrasxy Mucrutyra Oxeanos 
TWaHeThI. 
seawifs. gsfc.nasa, gou/ocean_planet. html 
+ BowHbl, NOroya M BbDKHBaHHe Ha MOpe. 
www.pbs. org/wnet/savageseas /index. html 
+ Ormunpiit calir, pacckasprBaiomuit 06 
9» Hunpo. 
www. fi.edu/weather/nino/nino. html 
+ Mayan my6unel oKeana B rryGoKoBo_HOH 
cy6mapuue. 
www.oceanudel.edu/deepsea/home/home.html 
+ Ormmanasd crpanwuka c HayqHolt 
MuH@opMalHeli O Mope. 
oceanlink.island.net/ 

, Jj1a Toro yroGp! Gpicrpo monacrb Ha 9TH CaiiTHI, 


gaiiqu Ha www.usborne.com HW KIKKHH Ha 
«Quicklinks». 


Ku o6pa3yioTcs, Korga HeGOnbluNe pyyenku OObEANHAIOTCA M TeKyT NO 
— 3emse gO Tex Nop, NoKa He BNagyT B MOpe NV OZepO. PeKu npuszatoT - 
‘opmy 3eMHOM NOBEPXHOCTH, BbIMbIBAaA KAMHU, YePe3 KOTOPbIe OHU 
nepeTeKaloT B OHOM MECTE, Vl OCTABNAA KAMHM, FasibKy, NECOK MB 
-ocagka B Apyrom. ig 


YCTbE PEKN 


Hayano pexuv HasbigaeTca ee yctbem. YcTbA 
MHGOFUX PEK HAXOLZATCA B FOPHbIX PeruoHax, 
re BOfa C Pasnv4itHbix NOBEpxHOCTen 
COOUDaETCA B OANH KaHan. Pexa MOKeT fox win cHer 


O6pazoeanne xniwouen 


Kilo4n HaMMHAIOT Oth 
H@YUHATbCA C PODHUKA UNIV BBITeKaTb U3 Ha Nponuuae ‘ A KAMEHb, ZanOsHAA ero TAM, [Ae 2arlosiHeHHbiA 


NepHKa. nopony, Npony 


6 CaMoro HNKHErO BOON KAMEHb BbixOsT Ha” t 
BOpy. ; 


_ MIPOKMUAeMOrO YPOBHA, NOBEPXHOCTh, 


; Tegine Pek MOXET ObiTb PassesieHO Ha TPV YPOBHA, B Oe Box 3 
_ BepxHeM Teyennn fonuna peKu OObI4HO umMeeT V-o6pasHyio 
DMy C KpYTbIMU CTOpOHamy, uv peka O6pasyeTca, Korga 


MOTOK BODbl HAYUHAeT CTeKaTb MO KaMHIO. CKSIOH, — . 
10H, KAMCHUCTOFO pycra peku — KpyToN, HF Opty wt 


" 

+f 

‘P 

‘ 

5 

wo 
iy 


IMM TE4eHUNM CKOPOCTb peKu yeenuunBaercA, = 
4TO CIMaKUBAeTCA ee PyCNO, YKOH CTAHOBUTCA 


B HWKHEM 7 Te4eHun rpaseBce Wn rlecuaHoe pycno peKu ig 
we Gonbiue crnaxKeHo, Vi pexa TexeT ewe GbicTpee. OHA 
upe, NOTOMY 4TO B Hee Branv ~pyrve peku, Hagbipaemble 
npurokamu, B KOHUe KOHUOB peKa BnagaeT B Mope WM 

fe oe Po ie 


V-o6pasnan 
nonwna 


Bepzuee revenue 


3PO3NA 


Bo Bpems CBOero ABMKEHUA BOAA YHOCUT UNM pasmbiIBaeT NoOpospy 3a CHET 
NOCTOAHHOFO ABUKEHMA FasibKu VW MeCHUHOK. Tak O6pa3yeTca pyono peku, Pasmep 
apo3uu saBucuT OT CKOPOCTM U KONMYeCTBAa BOAbI, OT TOO, CKONbKO KAMHeN HeCeT 
c co60i peka vv no Kako nopoe TeYer. Markue nopogbl, Hanpumep rpaBuil, 


pagmbiBaloTCA ObICTpee, 4em TBepAbIe, HANpPUMep rpaHur, | 


Jvarpavma noKkasbinaer 4 Busa BpPOaUN, MpPOUCXOAALUIMX Ha PasHblx YPOBHAX 1 reveHua peKn. ek 
pekn He yKasbiBaeTca, 


TPAHCNOPTNPOBKA 


Boe mMatepvalibl, TpancnopTupytoljmeca, win 
NepeHOCUMbIe PeKOU, HasbIBalOTCA ee Harpy3kon. Bosiee 
MeNIKNE YACTULbI MINHbI U wsia NepeHOCcATCA Hapayy C Oonee 
TAXKEbIMU HaCTULIaMY, HanpumMep ralbKka v BanyHbl. Tam, 
re peka 3ameyyiAeT CBoe ABYXKEHUe, HEKOTOPbIe U3 9TUX 
MaTepvanos OcefaioT Ha AHO. Mepsbimu ocesaloT cambie 
TAKENbIC MaTepNasibI, NOTOM Gonee nerkue, COafaBan CNON. 


MENbTA 


B TOM mecTe, rae peka BnagjaeT B MOpe, OCepaloT BCe 
MaTepuasibl, KOTOPbIe eLue HeCeT peKka. Ecnu OHM OcenaloT 
ObICTpee, 4eM BbIMbIBAIOTCA MOPCKUMU TeYeHAAMU 

v npuvnuBamn, TO OOpasyetca yyacToK poBHO 3emsin, 
Ha3biBaembiIn penbron. Nepecekan penbTy, pexa 
pa36uBaetca Ha Gonee yakuve pykaBa “ Bnagaer B MOope. Mpu 
8TOM BOSHUKAIOT OCaAOYUHbIe OCTPORa, IlpecHaa peunan 
Bofla “ CoNneHaA MOPCKaA BOAA CMeLUNBAIOTCA, BOSHUKAeT 
XUMUYeCKaA PeaKLIVA, W PACTBOPEHHbIe B NPeCHON BOLE 
MUHEpasibHble BELUCCTBA, NPVHECEHHbIC PeKON, BbIZeNAIOTCA 
3 pacTBopa u TOKE HOOaBNAIOTCA K OCALOYHOU nopose 
OCTPOBOB AesIbTbI. 


garorniennn, 


CrHatana Wa AHO OcenaIoT 
Gonee KpynHbie YacTMLbI, 
3aTem mevikie, 


Oro AeNbTa B BanuBe 
TenoKn Ha AnsicKe, 

MoxHO yaugetb, Kak 
OCANOK OTNOKUNGH B Bue 
ocTposos. 


Boraran MuHepalbHbIMU BelL|aCTBAMN OCAO“HAA Nopona 
B palhonax HenbTbi yAOOpAeT BEMMO VW COaMaeT UAeANbHbIE 
yenlogua fina cenboKoro xoanvcrba, B Barrage, 
HanpUMep, MUIMOHbI None xuByT Ha OCTPOBAX, 
OOpasoBaBWNXxcs B LeNbTe peKu Fann, HECMOTPA Ma yrpoay 


| ThI MOLI» CAM NOCMOTPETD, KaKUM, 
A - o6paz 30M BOA OTKNagbiBaet MUHepalbHble 


BeLUECTBA 0 non, Cwavana npopexb B AHe 


NMuTpPoBOM NMnactuKoBoN 6yrbiKU 2 Wen NO | 


2 om. Sakpow KAKAYIO Wen KNehKo 


nenron. 


Saxnew wenn. 


 BaTeM, 6 MOMOLIbIO BOPOHK 
i Ly ip 
— Hanonnu GyrbiNky NoVBon 


Hanonosuly, Mow Ao Camoro | 


_ Bepxa Hanionnu Gyrbinky Bonn. 
Sakpon Gyrbinky KpbIWKO 4 


XOPOWEHbKO BCTPAXHUY, Barem 


| OCTABb Ha 24 4, 


- flnacruxospie 
— ocagHbie 


Tpy6bt 


OTKpow Kpbilwky 4 NomecTu 
OAMH KOHL miactMKoBOu 
TPYSONKM B BOAY., OcTOPOKHO 
NoTAHM BORY Yepes TpyOky, 
crapanch HE NpornoTuTh ee, 
YW 3AKPOM BbIXOAHOE 
oTBpeperue GonbuiMmM 
nanbuem, Haknouu tTpyGKky 

K pakoBune uu Apyroh 
emxkoctu, Y6epu naneuy vu gai 
BONE CTEYb, 


B KONYe KONUOB OTKNON NeHTy 
8 OCHORANMM OyTbUIKM VW OCTaBb 
crekaTb Ha 244, Thi yBVAMLIb, 
4TO NOUBA OTNOKUTCS COMM. 


Paspesannan 
OyTbinka 


NOFOAA 


OCTOAHNE HYKHUX CNOeEB ATMOCHepb! HasbIBaeTCA 


norogonw. ST ycnoBua BKNOYaloT B CeOa Temnepatypy 


BO3AYyxa, CKOPOCTb BeTpa, ATMOCdepHoe AaBneHue 


U COMEpPxKaHNe BOAAHbIX NapOB B BO3SAYXE — BNAKHOCTb. 


Jipyrue caktopbi BKMOYaIOT KONNYECTBO OONAaKOB 
VU BbINageHve CHera UNM DOKOA — OCAAKOB. 


BANAHNE CONHUA 


B dopmuposanuny norogib! O4eCHb 
Oonbwylo ponb urpaeT Connie. Ero 
TensiO, HaSbIBAeEMOe CONHEYHON 
panuaunMen, normmouwaetcn Semnen, 
KOTOpaA B pesysbTaTe 3Toro 
HarpeBaetca. B cBolo O4epe sb, OT 
HarpeTou 3emMnu Tenno nepeAaeTca 
B BOSAYX. 


ConHeYHble nyyn uMeloT HanOonbluee 
BUAHNE TaM, roe OHM NagatoT Ha Semmo 
NOYTM OTBECHO, TO ECTb Ha SKBaTOpe. 
Hanbwe oT akBaTopa CONHeYHbie ny4n 
npoxogsat SeEMHYy!O aTMOCHepy nov 
yFnoM, TepAA CBOE TeNNOo, KpOMme Toro, 
Ha NOBEPXHOCTb SEMAN OHV NasaioT 
Takoke NOG, ymoOM vu paccevBatoTca no 
6onbwen nnowanAn. Vi3-3a gTOrO ux 
HarpeBpalouwn sddekt ocnabesaer. 


Kaw convesnble nyum napaiwr 
Ha 3emmno 


Paiioubl, Savuskne k CepeANHe SeMHOrO. 
wapa (aKBaTopy), nonyyawt HavBonbiee 
KOsINHeCTBO CONHE4HON panvaunu, noTOMy 
4TO nyu CBeTa NagawT 4a NOBeDXHOCTS 
FIGSTY OTBECHO BO BCE BpeMmeHa roma. 


OGaacty, rae conHesHbie nyun 
‘CUNBHEe PacceveaiorcA, 
nonysaioT MeHBUUe Tena.” ’ 


ATMOCPEPHOE 
QABNERNE 


Bo3AyWHble MaCCbI LaBAT Ha 3EMHYIO 
NOBEPXHOCTb, MDOpmupyAn aTMocmepHoe 
Hasnenue. Korga Bosayx CHu3y 
HarpeBaeTCH, OH PAaCLUuUpPAeTCH nN 
Ha4NHaeT NOAHUMaTbCA. Korfa OH 
NODHUMAeTCA, AAaBNeHue Ha MOBEPXHOCTb 
HEMHOrO YMeHbLUAeTCA. OTO COSDaeT 
oONacTb NOHWKEHHOrO AABNEHNUA. 
Bane K NOBEpXHOCTU BOSAYX 
nepemeulaeTca u3 OKpyKatoulinx 
o6nacten, yTO6bl ypaBHATb Dasnenue. 


Beicoxoe fasnenue 


Husxoe pasnenne 


No mepe Toro Kak 
HarpeTbin Bosayx 
nofkumaerca, Ha ero 
MECTO 'TIPUXOAAT 
BOSAYWIHBIE MaCCbI US 
o6nacren noBbiweHHorO 
Aaenenua. 


Ecnv oxnaxneHHbin 
BO3pyx OnycKaeTca, 
noBbiuan AaBnennue, 


NpunoBepxHocTHbIe 
Chon BOspyxa OTTEKaIOT 
B OONactyw NOHUKeHHOrO 


AaBsnenua. 


B atmocdhepe Boxpyr 

3emnu ectb oOnactu 

MOBbILUGHHOrFO VU MOHYYKEHHOFO AAaBNeHUA. 
Oty OOnactu HasbiBaloTcA noacamnu. 
CiunbHbIe BETPbI AYIOT U3 NOACOB 
BbICOKOFO JABNEHUA B NOACa HU3KOrO. 
OfHako BeTpbi He NPOCTO AYOT us OAHOrO 
nosca 8 Apyron. BoawreHune Semnu 
3aCTABNACT UX OTKNOHATBCHA B CTOPOHY 
nog, AeVicTBUeM Ccunbt Kopuonnuca. 


Kpacnble crpenku 
nokasbipaior 
HanpasneHue BeTpOB. 
Kenton crpenkon 
O603HaYeHO BpaleHne 
3emnn. 


TENAbIN N RONORTEN 
BO3SAYA 


MlogHumasnch BBepx, TeENNbIN BOSAYX 
OxNaxkAaeTcs v CHOBa ONyckaeToa. BHu3zy — 
OH MOET CHOBa HarpeTbca, ecu 3emna — 
Bce elle Tennee Bosayxa. Liupkynnuna 
MOTOKOB TeMsNOFO U XONOAHOrO BOsAYxa 
HaSbIBaeTCA KOHBEKUNeN, a Gamn noToKM ; 
KOHBEKTMBHbIMN. on 


norok j 
sennoro 


STU TeMHbIe OONaKa NONHbI 


KanesibKaMuU BOAbI, KOTOPbIe MOryT 


BbINACTb Ha 3EMNI0 B BUAe DO*OA, 


CHera unu rpafa. 


OBNAKA 


Nog gevcTBvem COAHeYHbIX Nyyen BoA 
uz Moped ucnapaetca. OOpasyrouwiica 
nap NOAHUMaeTCA VU OXNaxKsaetca, 
KOHAeHCUpyACb B MeNbYalLive KanebKu 
BogbI. MocnegHue satem CoobupaloTca 

B OOnaka. Ecnu o6naKka o6pa3syoTca 
M@ANIEHHO U NOCTOAHHO, OHV NOKPbIBalOT 
Bce He6O POBHbimM Cnoem. B >xKapKue BHU 
o6naka dopmupyiotca Gbictpee 

v coOupatotca B Ky4U, 


PacnpoctpanHeHHbie Bugbi o6nakoB 


Nepucrtpie obnaka 
o6pa3yloTca 
KNOYKAMN BbICOKO 
B He6e. 


Kyyesbie oOnaKa 
yacTo oOpa3yioTca 
B Tennylo 
conHeynyio noropy. 


Cnouctbie oOnaKka 
o6pa3yioT nnocKkuii 
o6nayHbi cnon 

HM3KO Hag semen, 


Cheayiowium cnoco6om TbI MOxKewb 
COSfaTb.CBOe ManeHbKOe O6naHKO. 

_. BHayane Ha TpeTe HanoNHN GonbUiOn 
NpOspaybbIM NAacTuKOBbIN CTaKaH 
ropayen Boson. Sarem nonoxu Ha 
NPOTMBEHS KYCOYKM Absa Vv HakpoOl MM 
cTakan. [Mo mepe Toro Kak TennbI BOSAyx 
B CTakaHe NOAHUMaeTCH MW OXNaKnaeTca 
NbAOM, OH KOHMeHCUpyerca 
8 MeyibHavWNe KanenbKn BOpbI, 

WW. o6pasyetca maneHbKoe «O6naKo». 


BPEMEHA FOaA 


B TeyeHve rofa COCTOAHMe Noropbl 
NMOCTOAHHO MeHAeTCA. OTU USMEHEHUA 
Ha3bIBaloTCA Ce3OHAMM VV NpOUCXOAAT 
NOTOMY, YTO OCb BpalwieHua Semnu 
HaKNOHEHA MO OTHOWEHUIO K COnHLy. 
3a TO Bpems, Kak NnaHeTa COBepwaeT 
ropoBon o6opoT BoKpyr ConHua, 
OONbWIYIO YACTb NPAMbIX CONHEYHbIX 
nyyen nonyyatoT pasHbie oOnactu. 


Ovarpamma, uso6paxatowasn cmeny BpemeH rosa 


B uloHe Tennee 
B CeBepHoM 
nonywapun. 


B ceHtabpe o6a 
nonywapua OAMHAaKOBO 
HarpeTbl. 


Saecb 
oOpasyerca 


o6nayKo. 


B sHBape Semna OOpatieHa CBOeN 
HKHeM YacTblO, WIN KO>KHbIM 
nonywapuem, K ConHily, “3-3a Yero Tam 
NOBbiluaeTCA Temnepatypa. B uroHe 
CesepHoe nonywapue HaknoHeHo 

Kk ConHuy. Temnepatypa Ha CeBpepe 
nogHumaertcs, a Ha tore OnycKaeTca. 
BecHOol UW OCeHbIO HY OHO UF 
nonywapvi He HAKNOHEHO K ConHuly 
CUnbHee gApyroro. 


B mapte HY OGHO 
v3 nonywapun He 
HarpeTo CunbHee 
apyroro. 


Oksarop 


B suBape Tennee 
B 1{OKHOM 
nonywapun. 


OE ee 


KAMIMAT 


akan KNUMAaTUYeCKan 30Ha UMeECT CBOU NOLOAHbIe 


yCnOBMua uv TeMnepaTypy B TeYeHve ANUTeNbHOrO nepvova 


BDeMeHM. OANH Tin KNWMaTa MOXeT PacnpocTpaHATECA 


Ha OONbLNe PerMOHb! UNV Ha MaseHbKue, TOrfa OH HaSbIBaeTCA 
MUKDOKNMMAaTOM. KnvmMat 3aBUCUT OT LUMPOTHI, yAaIeHUA 


OT MODS VW BbICOTbI Hafli YOOBHEM MODpd. 


KAMMATIIYECKNE SORDI 


KnmmMaTureckag 30Ha — STO OONbwWAA 

TeppuTOpMA Ha MOBEPXHOCTM Seman, 

8 Npegenax KOTOPON KAUMaT B OCHOBHOM 

ORMHAKOBbIN. OCHOBHBIE MUpOBbIE 

KNMMaTHyeCKie SOHbI ONMCaHbI Ha 3Tou 
CTpahhlte. 


Nensprpila KumMat xXecTkuM 4 nowt. He 
MEHRETCA B TeseHue rosa. Temneparypa 
OPH HUSKaNR, M OYCHb PeAKO UBeT CHEF 
MN BOkKob. PacTvuTenbHad KuSHb 

C TPYROM BEDKMBAeST 

B TakMX yCNOBUAX. 


More NONApHBIe XYBOTHbIE, 
Take, Kkax Genble meaBeny, 
coxpanaiot Tenno GnarogapaA 
TONCTGMY COW hPa MAW Moxa. 


TYNABa MMEeT CUAbHbIE BeTPAa, W SMMHAA 
Temnepatypa Konebnerca o7-30°C fo 
20°C. Fietom Temnepatypa nopuvmaercr 
NPVIMepHO AO FITC. 4 


Husxopacryusme 
DaCTeEHUR, Take; 
RAK NMLAMHMR, — 
ADMMeREt 
PacTMTeALRGCTU 
TYRADST. 


B ymMepeHHom SoHE Mayr Kpyrnibi4 ron, 


ROX GM, 4“ Temnepatypa MeHseTeA BMEeCTe 
c cescoHom, MpumepHo ot 6°C po 25°C. 
Ka@xgoQHeBHaA CMeHa norogbl — 
OCHOBHaAA OCOOeHHOCTE 

YMEPEHHOU SOHbI. 


Jiuctonaghsie Bepessa, 
KoTOpsie cOpacsisaiot 

NMCTHR OCEHIO, PacTyT 
B YMePeHHOM KAMMaTe. 


© 


_KAMMaTe XOPOWO PacryrT — 


Tponuyeckas 30Ha uMéeerT TeNnNbI 

KAMMaT Kpyribi ron, B Hel (30He) eCTb 
Aga nepvona: nepuog sacyxu uw nepvog 
goxgen. Temnepatypa oT 21°C po 30°C, 


Jlecoctenb B 
TpONvYyeCcKON. 30HE 

B OCHOBHOM COCTONT. 
M3: OTAENbHO 
pacTyluux FepeBbes 
V-BEICOKON TpaBbl, 
koTopan BbiropaeT . 


CpeavsemHomopckad SoHa Tennan 
“vu BNakHaA 3MMON u CyxaA AeTOM. 
KAUMAT CUNbHO 3aABUCUT OT 
BOSAYUWIHbIX MaGC, KOTOPbIC 
aguratoTca MexKay 
Mopéem 4 cywen. 


B opeavsemHomopcKom 


NnNosel UATPYCOBEIX. Toncraa 
KOKyDa SauWulaer ux OTF 
BbICBIXaHUS B NETHU 


B KOHTMHEHTANbHbIX PavoHsl, 
Takux, Kak WEHTpaibHaA 4acTb Aa ~ 
wv CepepHas Amepuka, KapKNe neta © 

Vi XONOBHbIE SMbI. 


B npepunx 
CesepHon Amepuku 
OYCHb KAPKOE NETO. 


BNEPNOA ZACyxXn. is 


Ota 6akaHoBaq 
nanbMa pactet ©” 
B SKBATOPYANbHOM © 
KnumatTe. : 


OxeaTopvanbuaa sonal 
VMeeT NOCTORHHO %KapKU 
Vi Bla>KHbI KAMMAaT, 4TO 

noppepxusaet pacrenua 
B ADKYHIAIAX. defence ae He 


AES RRR ENA APEC HOC OPER 


ewe 


TOPHbIN KANMAT 


B FOpHbIx pawtoHax Temnepatypa 
NOHMKaeTCA C yBenvu4yeHnem 
BbICOTbI Ha yOOBHeM mopa, 
o6ecneuvipar pasnuyHbin KnuMat 
MW pacTuTenbHOCTb Ha pasHoli 
BbicoTe. JlepeBbA HE MOTYT BbIKUTb 
Ha BbICOKUX FOPHbIX CKNOHAX, 
NOTOMY 4TO Ha HUX MasIO NOUBbI, 
Yi OHA MOXET ObITb 3amepswer 
yw npozyBaemon xonosAHbIMU 
BeTpamu. 


Knumat 3aBucuT TaloxKe OT Toro, 

K KaKOU YacTu CBeTa OOpalueH 

CKNOH ropbl. Ecnv ofMH CKNOH 

ropb! nonyyaerT Gonbwe 

COJIHEYHOLO CBeTa, YEM Apyron, 
TO PaCTMTENbHOCTb Ha HEM OypeT 

Ooraue. — 


NPNBPEKHbIN KANMAT 


B npu6pexHbix pavonax cya wv Mope 
nonyyaioT Uv TepAIOT TeNNO B pasHoN 
CTeneHu B TeYeHMe BHA VM HON. Bosayx 
Had STUMY pawOHaMu NOCTOAHHO 
uMpKynupyeT, cosmasaa marKui 
BN@KHbIN KNUMaT. OH U3BECTEH Kak 
npwmopcexun, vnv npu6perkupii/. 


B revenue gua 


Cywia HarpeBaeTca GbicTpee. 
Oxa HarpeBaer BOsayx Hag Heli, 
KOTOPbIA NogAHUMAaeTCA. 


OxnaxxgeHHpii 
BOSAyX C MOpA 
asyxetca, ¥TO6b! 
3aMeCcTMTb TeNNbIn 
BOSDYXx. 


Tennbit BosAyx 
ocTbiBaet, 
onycKaeTca: 

B revenue Hou 


Mope octbisaet 
mMeaneHHee. . 


Bosayx ocTbisaet 


Tennbiit vi onyckaerTca. 
BosAYX aS ae 
‘nomHumaetcs: Xonopybin 

BOSAYX YXOAUT 


ce cyuin. 


FOPOACKON KANMAT 


Topogckonw knumat OObIsHO Tennee, 
4eM B paliouax, OKpyxKalowyux ero. 
OTO U3-3a TOrO, YTO 6ETOH 
npvvumaert 6onbwe Tenna, 4eM 
pactutTenbHoctTb. On takxe 


- yAepxuBaeT Tenno AOMbUWe, Renaa 


HONM Teriee B ropope, 4eM 3a 
ropogom. 


Mousa B ropoge Takxe cyiue, Tak Kak 
AOPOrM uv TpOoTyapbi NpenATCTByIOT 
NPOHNKHOBEHMIO BOAbI B NOYBY NOL 
HMM, 


SToT Npocton onbiT noKasbiBaey, Kak 
PaCTEHUA M3 PASNUYHbIX KNMMATMYECKUX 
30H TepsroT BoAY. Nepsoe, none repalib 
w KakTyc, oO6moTai ropwiku 
NOAMSTUNEHOBLIM MeLUKOM. FlocTaBb 4x 
Ha Tapenku. Bropoe, oTpexb OCHOBaHMA 
Sonbwmx NNacTuKOBbIx OyTEWOK. Cmaxb 
BaSeNVHOM HVS K@KAOM MW HaKpOW-VMM 
pacTeHua. 


Bytoinka (KpbILUKOl 
BBepx) 


Nake, 3aBpasaHHbli 
y OCHOBaHUA PacTeHnA 


Yepes Tpu AHA Th! yeBuaAMub BOARH‘IE 

~ KanesbKM Ha. cTeHKax GyTbinoK, KaxTyc 
Apuwen v3 *XapKux palionos, rae BOAa — 
Aedbuunt, nostomy ob oTAaerT BOA 
ropa3a0 MeHbue, 4em repaHb. 


HACENEHNE MNPA 


Ce MOL, *UBYLUMe B ONPeDENeEHHOM MECTE, Ha3bIBaloTcA 
HacenenHnem. CerogHa HaceneHve mupa Gonblwe, 4em 


KOrga-sU60 PaHbLlue, 1 OHO NOCTOAHHO yBenuuuBaeTCa. 
Jiiogu, yoosneTBopas CBOU BCe BO3pPacTaloLiNe noTpeOHOCTH 
B NUL, KUNbe Vv TONNMBe, NOCTENEHHO USMEHAIOT 
ECTECTBEHHYIO OKPY>KalOLUylo Cpesy. 


PACNIPOCTPAHEHNE 


Ecnu 6bl BCA NOBEPXHOCTb Semnu 
OBVYHaKOBO NosxXonUAa ANA KU3HU, TO 
MeCTa 6bINO Obi DOCTATOYHO ANA BCero 
HaceneHus. OfHakO OYeHb Mano niogen 
XUBET TaM, FOE KAUMAaT CHULWKOM Tennpin 
vnu, HaO6OpoT, xonogHbIN. Unu Tam, roe 
nousa He NOAXOAMT OA BOSDENbIBAaHUA. 
STO O3Ha4aeT, YTO HaceneHue 
pacnpenensetca nO KOHTUHEHTaM 
3EMHOFO Wapa OYCHb HEPABHOMEPHO. 


£ 
¢ 


€ 


Viz06paxexHue paiioxa Bawiuxrron, CLUA, 
NOnyYeHHOe Co CnyTHMKa. Bofiee '/, ecero 
HACENCHNA MUPa KUBET & TAaKNX OFPOMHbIX ropofax. 


Cenyac B mupe *xuBeT Gonee 6 mnpA 
yenosek. B 1980 r. HaceneHue 3emnu 
COCTaBnano NpYmMepHo 4 mnp~z. 

B cTpaHax c ObICTpOpacTyLinm 
HaceneHvem Oonbwe niogen BbIHyKHeHO 
*KUTb B YCNOBUAX NEPEHACENEHHOCTY nN 
B HENOAXOAALWINX FIA KUSHU MeCTAaXx. 


fpadux noka3biBaet HaceneHne mupac 1000 r. 


wo 


Sor 

g 12 ‘ 
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27 NTO YUCNEHHOCTb 
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1000 1200 1400 1600 1800 2000 2200 
fon, 


ToHKoHr nepeHaceneH HaCTOsbKO, 
YTO ThICAYU NIOAeM *KUBYT B NOAKAX 
B raBaHy, 


NPOBNEMbI FOPOGOB 


Jiiogy no Bcemy mupy nepeesxatoT u3 
AepeBHU B ropog B noucKax paboTbl. ITO 
ABNeHNe HasbiBaeTcA ypOaHucTuYecKon 
murpaunen. [opomckoe HaceneHne 
pacrTeT, CO39aBaA B HEKOTOPbIX panwoHax 
4ype3smepHyl0 NMepeHaceNeHHOCTb 

VU 3Ha4UTeNbHO yBenu4uBaA 3arpaAsHeHue 
OoKpyKalolwen cpesbi. 


B HEKOTOpbIX CTpaHax Ha roposcKux 
OKpanvHax O6pa3yloTca NayyxKHbie 
ropofa, COCTOALUINe U3 BOEMeHHbIX 
nOcTpoeK, YTOObI BMECTUTb 
AONONHVTeNbHOe HaceneHue. Jloma 
30eCb NOCTPOeHbI U3 OTXOAO0B 
cTpo“matepuanos u noma. B TaKkux 
MeCTAaX 3a4acTylO HET 4YUCTOrFO 
BOAOCHaGO>KeHUA, BneKTpuyeCTBAa 
WIN KaHannsaln. 


STO Nayy>KHbIN ropog, Ha OKpanHe KeintayHa, 

8 (OxHO Adpuxe. Jiioay BbiHyKoeHb!I CTpouTb Takue 
floma, noromy 4TO He MOryT NOsBONUTb CeGe *KUTb 

B ropone. 


KOHTPOAb 
HACENEHHOCTN 


Muorue ctpahbl CTapaioTca 
NpegOTBPAaTUTb CAMLWKOM ObICTpbI 
poct cBoero HaceneHua. Hanpumep, 

B Kutae cynpykeckum napam He 
pekomeHayetca uMeTb Gonbiue OAHOrO 


_peOenka. MeauuvHckue npoekto! 
o6yyaloT niogei KOHTpomo 


pox AaemocrTy, TO ECTb TOMY, Kak 
U30EKaTb POXDEHUA CNULWKOM 
Oonbworo KONUYeCTBa geTeN. OnHaKO 
MHOrve NOAM U3 PeNnurnvosHbix uu 
KYNbTYPHbIx COOOpakeHui OTBeEpraloT 
nogo6Hble npoeKTpl. 


NON Nn SEMNA 


C camoro Ha4ana ycnoBua 
okpy>xalowei Cpegbl BNUANM Ha KV3Hb 
yenoseka. Jliogu Bcerga CTpemMunucb 
HalTu Takoe MeCTO, rae ObINo Ob! 
HOCTAaTOYHOR KONUYECTBO BOsbI 

Vv nu v rae OHM Mornu 6bI 
4YBCTBOBaTb ce6a B Oes0nacHocTH. 
Korga Takoe mMecTo Haxogunoch, 
sion, OObeANHAACh 

B NOCTOAHHbIe Fpynnb!i — OGuMHbI, 
U OCTABasIUCb XUTb UMEHHO 

30eCb. 


Muorve oOuuiuHb! O6pasoBbiBanucb 

y PEK, UCTOYHUKOB “NM POAHUKOB UnN 
xe BbIGUpanu MecTa, He 
nogBepxXeHHbie 3saToNNeHui0. 
NMnogopoguble u Goratbie nonesHbimMu 
uckonaembimu 3emnu BCcerga 
cnocoOcTBoOBaNu BOSHVKHOBeHUIO 


~ 6ONbLINX NOCeNneHuN Nogzen. 


BO3QENCTBNE 
HA SEMMIO 


Jiioav Bcerfa NbITanucb V3MeHATb 
OKpyxalolyro CpeAy, YTOObI MCNONbSOBaTb 
ee B CBOMX HyKAax. 3a MHOrMe BEKa BCE 
Oonbwe v Gonbwe 3emnM pacwvuanocb 
NOg CTPOUTeNbCTBO 3gaHViA, TPAHCNOPTHbIe 
CUCTEMbI VW ypoxxaltHbie nona. ostomy 
OFPOMHbie NeCHbIe MaccMBbI GbiNM 
YHUNTOXEHbI, A ECTECTBEHHbIE SANVBHbIE 
nlyra BbICyWeHbI. Cyxve paioHbi 00M 
Hay4ANCb YBNAKHATb UCKYCCTBEHHbIM 
o6pa3s0m — STO HasbIBaeTCA OPOLUEHHeM. 


JiecHow maccus pacuuwaetca, ocBo6oxgan 
MeCTO NOA CTpoMTeNbCTBO. 


Nogo6bubie AevcTBUS, KOHEYHO Xe, 
nomoratoT m0gAM NonyyaTb Gonbwe 
NULL, CTPOUTb HOBbIe MOMa MV NDOBOAUTb 
HOBbIe TNAHCNOPTHbIe MapuipyTbi. Ho B 
pesynbTate CTpagaeT OKpy>xaloliMi Hac 
mMup — npupoga. Bo MHormx paiioHax 

C PpaC4VLeHHbIMM yYacTKaMM 3emMnu 
BepXHul CNOM NOYBbI CMbIBaeTCA MM 
YHOCUTCA BETPOM. STO ABNeHVe 
Ha3biBaeTCA Spo3sMew noyBsl. [o4Ba 
nocne 9po3uu CTaHOBMTCA 
HennNOAOpOAHON, OHA HE CNOCOGHAa 
6onbuwe faBaTb ypoxan. Bo MHOrMx 
CTpaHax Sposa NOYBbI, OCObeHHO 
BMeCTEe C 3acyxO, 3ayacTyioO NpuBOgMNa 
K ronogy. 


CEAbCKOE XO3ANCTBO 


C poctom HaceneHua Semnnu BOSpacTaloT 
3anpocbi uv Ha KONMYeCTBO nuuiM. MHorve 
Me@XAYHapOAHbIe OnaroTBOpMTeNbHbIeE 
@MOHAbI NOMOTAIOT YAYYLUIMTb 
CENbCKOXO3AMCTBEHHbIE TEXHONOrMM 

B PaSBUBaIOLIMXCA CTpPaHax. 
Npeanaratotca npoektsi, KOTOpbIe 
o6yyaioT MeEpMeEpPos BbIPAaLiIMBaTb 
6onbue ypoxxaa Ha TOM Ke CaMOM 
yyactke 3emnn. B pesynbTate oTNagaeT 
HEOOXOAMMOCTb PacuMLaTb 
AONONHMTeNbHbIe yYaCTKM 3eMAK. 
MuHorme CenbCKOXOSAUCTBEHHbIE yYrODba 
yaanocb pasOvitb Ha PPaHW4aLlix 

C nycTbiIHen TeppuTOpuAx. Kora-To B STiXx 
paioHax ObuIv BEPeBbA M KYCTAPHHKM, HO 
U33a SPO3MM NOYBb! 3emNA NPeBpaTMNACh 
B NYCTbIHIO. BOSMO>KHO, 3po3sKHA OEUIa 
BbISBaHa VCNONbSOBAHMEM STON 3eEMNM 
nog nacTOuule, BbipyOKoli Depesbes 

vu CyxMimu BeTpamn. C NOMOLIbIO 
MppvralWMOHHOM CuCTeMb! CTanO 
BOSMOXHbIM BHOBb MCNOMb3OBaTb 

3EMMI0 FINS BbIDALLIMBAaHMA yPOxaeB. 
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Tam, Te BOS! CRMWKOM ManO, HPPHralMOHHBIM 
CMCTeEMaM NPMXOAMTCA NOABOAHTS BOAY K KAXQOMY 
pacTexmio no Kanne. Mkorga 8 sozy AObasnAioTcS 
yaobpenma, TO ects npOoBOgMTCA yRoGpeHne 
NONBBI. 


. Oro BeO-caliT HOKASbIBaeT, Kak 
CHJIBHO HSMCHHCTCH OKPyaRaroulanr 
cpesza C POCTOM HacCleHHna 
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tas ‘roro “ToGn Gaicrpo moMmacTs Ha STH 


mH KAMKH 


Caliper, sali Ha wwat usborne.c 
Ha «Quicklinks 


; ey . ig xas past 
3EMHbIE PECYPCbI ye ee 
ri NOBEPXHOCTHIO SEMA CKDbIBAETCA HEMANIO NONESHBIX 

vicKONaeMbIX. STO MOryT ObiTb ADAarOueHHble KAMHM, KOTOPbIe 
Mbi MCNONbSYEM KaK YKDALEHMA, WN MeTasibl, HEOOXOAUMBIe © 
8 CTpOMTeNbCTBe MW NDOMSBOgCTBe. MpakTMyeCKuM BCe TONNMBO, 
vicnonbsyemMoe B HACTOSLUee BDEMA, DOObiBaeTCA U3 Hep Semnu 
vi COCTABNAET SEMHbIE PECYPCHI Hale MNaHeT!. 


* 


MCKONAEMOE TONANBO BOS0BHOBAAEMAA AQEPHAR SHEPTIA 
SHEPMA 


Hedts, WON # TAS HASIBaIOTCR Sgepryo sHepruio inetonrs v3 cae. pea oe 
yECKONQOMRIMK BHISMH TOMAMBa. Odit PagMVoOakTMBHBIX BewecTB. Hanpumep, “3 
WicTOSHWKM SHED, KOTODbIC HE MOFyT ‘ 5 agree is Ps ebay 


OOPasOsamics HS OCTATKOS PacTenutit 

# XVSOTHER, KOTODEIC CHYCTR MHALNRIOHE? c 

DET CRPSCCOSAAVICS B KAMEHHYIO NOPOAY. Bini aOR SEE 

Xue meh SHEDS, SAMONSHHaS ee ae 

"3 om a HOT YOISRIX OPTANHISMAX, npecOpasyioTcs 8 SAexTpOSHEDrMIO 
CONHESHEIMM SNEMEHTAMM; BETED, 


S@KOHNMTBGR, HASIBAIOTCA (aToMpi) Pacujennsiorca. | Muorne 


CacTasot To & Gyles on aor Ged 


SINQUT HADRY NO wan snag & 

ae Seun08 KOTODNI SOaALIAST BETDSHRIG TYDOMHEN: 

SS Qevoxyujascs Boga, “cnMONESyeMan 
THADOSNEKTROCTAHLIMAMM. 

Yrom, oGpasyeres B synxannvecxnx pationax MOET ObiTb 

Se aad wenonbsosaxa reoTepManbHan 

AQORAUX sHeprMs — TemAoBar SHeDrus 


DacTenvh 


TORMMSO HEOCOXORAO ALAM ARR 
TOWITOTOBASHRR Menuet, OGompesa, 
ocSewenen, Dados: MaAHCROPTHEA 
cpeagcTs, sapadonat SrexTparsectsa 
wt MmOTOrO ROyroro. Ho wenosesecxne 
NOTPEGHOCTH ONSHE BSNMKM, 2 SaNace: 
TORAWSA OrpanwNene. SewHee 

Ach HED rasa MoryT Gate 
@CXOROSahn 8 TEXSHIe 

SCKOMEKUN yanopisaneroenta Recanenaat. 
O MOAR PRE 

. 2 neCExome MO #CKaTS RDymMe ~' 
UCTOSHANGL SHEDTWA Guisai0T He BO BCeX PanoHax Semin. 


hoe 
% 
~4 


Si DSGbi OTPOMHEIX NaHENeA NOMOWaIOT 
CONHENHHIE AYU Ww NepepabaTEIBaioT ec 
5 SREKTPUSECKYIO SHEDTMUIO. 


Onur we Came GesomacHenc 
i SITE BMROS SHEDT Mt — 
COnREe+Hes. 


MNHEPANDI 


B TeyeHue MHOrUx CToneTun niogM 
goObipanu v3 Heap Semnu ropHbie 
nopogbl, NoTOMy YTO B HUX COMepxXUTCA 
MHOro NONesHbIX MVUHepanos. Munepanbi 
B OCHOBHOM COCTOST U3 CMecCu 
anemeHTos. Hanpumep, ecTb MuHepan, 
COCTOALLMI U3 YA, KODEMHUA VM KeNESA. 


Boe aparouenubie KaMHu, Kak, 
HanpuMep, 9TM rpanarel, 
MUnepanbl. OHV BbICOKO YeHATCA 
6narogaps cBeoeh npupoAHon 
Kpacore. Vix BbipesatoT u 
nonupyior, CoOsAaBaA NpeKpacHbie 
ropenupHble u3genua. 


TOpHbie Nopogbl, comepxauyue GonbwWioe 
KONUYECTBO MUHeEpanoB, OCOBbeHHO 
MeTaNNOB, HasbiBaloT pygamu. 
Metannuyeckue pyabl, G06biTbIe U3 
Semnu, nepepabarTbiBaloTca C WeNbIO 
nonyyeHua YucToro MeTanna. 
CyuyectByioT pasnuyHbie Cnocobb! 
AoObiuv YucToro MeTanna: nnaBKka npu 
BbICOKOU Temnepatype, BNeKTPONUS 

uv npouve. 


Keneso 
AOObIBaeTCA U3 
PyAbl, 
Ha3biBaeMon 
KpacHbiIM 
*XeNeSHAKOM. 


MOBbIYA 


Nopogi, cogepxaujve nonesHbie 
MMHepanbl, paspabarTbiBaiotcs, unui 
ao6pipatoTca, v3 3emnn. Vcnonb3syemar 
TexHONOrMA BOObINU 3aBMCUT OT 


ry6uxbl, LIEHHOCTH VM KONMYECTBa PyAbl. 


Ecnu pyga Haxogutca nog 3emnen B 
Oonbuuux KONMYeCTBaX, NOD 
NOBEPXHOCTbIO 8EMNU NpPOpbiBaloTcA 
cneuManbHble TyHHenn. Pyazy, 
HaxOgAulyioca GBAUSKO K NOBEpXHOCTH, 
MOXHO {OCTATb M3 OTKPbITOM AMbI. 


Yronb gO6bIBaeTCA M3 WaXTbI Ha SEMHOM 
noBepxHocTH. STO HasbiBaeTcA BoGsINa 
OTKPbiTbim cnocoGbom. 


Ajobbiya noneshbix UCKONaeMbIx 
o6ecneywusaet Hac MHOrMMN 
NONESHbIMU VM HeEOOXOAMMbIMM 
BpelwmectBamnu. Ho yacTo Cam npouecc 
go6piuu naryOHo BnuseT Ha COCTOAHMe 
OoKpyxalolie cpeaAbi. Nopok B 
pesynbrate goObin4 OAHOM TOHHbI! 
LIGHHOM PyAbl, OCTAETCA ThICAYM TOHH 
OTXO#OB Apyrux nopog. Stu OTxXoAb! 
MOFYT NPVUYMHATb GONbWOK Bpeg 
PaCTUTENbHOM M XUBOTHOM XMS3HM. 


- wortdbook /atozs 


PACNIPEGEANENNE 
NPNPOAHbIX PECYPCOB 


>KUSHb MOZeU BO MHOFOM 3aBUCHT OT 
Hanvunua Ha TeppviTOpNN NpOxKMBaHNA 
MeT@UIOB, TOMNMBa VU ADyrVix NPUPODHbIX 
pecypcos. Ho f06biua v u3sBneYeHue 
pasnviyHbix BAZOB TONNMBa VM pya — 
NPOWUeCC CNOXHbIA Mv AOporo. 
HekoTopbie BeLueCcTBa, HanpMMep, 
HEMTb, K TOMY Xe CTAHOBMTCA BCE 
CNOXHEE MU CNOXKHEE HATH, NOCKONbKY 
camble 6oratTbie 3anexu HeETU Ha Semne 
yxe UCNONb3SOBaHE!. 


B Heganekom Oynyuiem 3anac 
NPMUPOAHbIX PECYPCOB MOXET UCCAKHYTb, 
ecnu Mbi OyfeM ero UCNONbSOBAaTb B 
CBOUX HY>KAaX Tak Ke AKTMBHO. Mostomy B 
LIENAX COXPaHeEHiA NDMPODHbIX PeCypCoB 
cnegyeT NOBTOPHO MCNONb3OBaTb MM 
nepepabaTbiBatb ~Ke UMeErOLUMeCA 
MaTepviasibl, a TaKKE LUMPE MCMONb3OBaTb 
BOSOOHOBNAEMbIe UCTOYHUKM TONNMBA. 


Tbi TOKE CMOXEWb NOMOYb CBOE MnaHeTe 
eCNM HAYYMWbCA PAaSYMHO OTHOCHTECA KO 
MHOTMM OKDYxXalOWMM TeOs NPOCTbIM Beam 
vv npegmetam. Bymara, cTreKno 
amomuMnmessie 6aHKM 4 10M — BCe 3TH 
OvITOBbIe OTXOAb! MOryT GbiTb CHOBA 
nepepaboTanti. Tb! MOXELUb Y3HaTb aapeca 
NYHKTOB NepepaGOTKM M CaMOCTOATENbHO 
CAaBaTb Tyfa NpMuWweAWMe B HETODHOCTS 
maTepwvanbi. MoQoGHbIe MeEpONPvATHA MOXHO 
OpraHMSOBaTb WM LENO WKONON 


Jina SKOHOMMM SHEPrMM AOCTATOYHO uM 
NPOCTO, yXOQA M3 KOMHAaTHI, BCeMBa racuTb 


csBet. A MOXHO nonpocuTb poguTeneh 


MCNONb3SOBaTb BMECTO OOBIYHbIX 
namn, sHeprosmdextuBupie 
Kak 3Ta 


\GoTKe OTXOAOB, 
Kalollel Cperbl. 
‘index 
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PHX Ccalira cogep 
UllO O ALLEPHO! 
thinkquest.orge/t 
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@MAKTbI O SEMAE N KOCMOCE 


H? 3TUX CTPAHNWax COLEPXUTCA yBNeKaTeNbHaA VHopmauia O SE 
nnavetax MW KOCMMYeCcKux uccnegoBaHuAx. Mbi CTapanucb npuBe 
HaM6onee TOYHbIe DaHHble, HO BCE-TaKU BO3MOXHb!I HeEOoONbLuNe pacx 
C DAHHbIMM APYrMX UCTOYHUKOB, TaK KaK CYLLIECTBYIOT pasnu4Hble Cno 


USMepeHuA. 


KORTNAERTDI 


Hassanne Mnrowaas (kmM*) 
Asua 43 608 000 
Adpuxa 30 335 000 
CesepHas AmMepuKa 24 300 000 
tOm«Has AMepuka 17 611 000 
AnTapKTuga 13 340 000 
Espona 10 498 000 
AscTpanus 8 923 000 


MOPA MN OKEAHDI 


Samim GonsuwM vw myOokwM OKeaHOM 
asnserTcs Tuxnuii oxean. B Tov ero yactu, 
oTopas HasHIBaeTCca MapvaHcKxon 
Bnaguxow, rnyOuxa gocturaer 11022 m. 


a 


Hassanne Mnowagp (km) 


166 241 000 


Taxwit OKeaH 


ATMAHTUNeCKUA OKEaH 82 217 000 
Vinguitcxult oKeaH 73 600 000 
tOxHeN OXERH 35 000 000 


Ceseoxul Nenosuteit oxeant2 257 000 


CpeavisemHoe MOpe 2 505 000 
tO>aKHO-Kutaiicxoe Mope 2 318 000 
KanpwOcxoe mope 1 943 000 
Senuxroso Mope 2 269 000 
MexcvikaHcxwh Sanus 1 554 000 


KPYNHENWNE OCTPOBA 


Hassanne NMaowags (xm*) 
Tpexnaxaus 2715 600 
Hosaz Teunes 789 950 
Bopxeo 751 100 
Manarackap 586 376 
Badodwxnosa semns, Kahana 507 454 
Cymatpa, MngoHKesun 424 760 
Xorcio, Fnoxws 227 920 
Benuxodpwtanur 218 896 
Octpes Buxtoows, Kaxaza 217 290 
Snemuipa, Kaxaga 196 236 


KPYNHENWNE O3EPA 


Camoe my6oKxoe(1637 Mm) o3sepo B Mupe — Balixan (Poccua) u Bo 


4YUCTaR. 


Hassanne 
KacnuucKxoe mope 
BepxHee 
Buxtopus 

Typo 

Muyurark 
ApanbcKxoe -mope 
TaHraybuka 
Banxan 

Bonbuoe Menpexbe 
Hpsca (Manasn) 


CAMBIE QANHADIE PEKN 


HassBanue 

Hun 

AMa3OHKa 

ARUSBI 

Muccucunu — Muccypu 
O65 — Uptew 

Exucen — Axrapa 
Xyaxxs OKenTas pexa) 
Amyp — LUiunka — OHOH 
Jena 

Kouro (Sanp; Jlyana6a) 


CAMBIE BbICORNE FOPbI 


No HeKOTODEIM AaHHbIM Jloly SAHMMaeET YETBEPTYIO NOSMLIMIO, ero BbICOTa 8501 
Ke DACLIGHMBAeM eFO HE KaK OTAENbHYIO ropy, a KaK OAHY “3 BepLIMH OBepecta 


HassBaHne 
SBepect 
Yoropu 
KanrenaxKaHra 
Maxany 

Yo Ou 
Jixaynarupu 
Maxacny 
HaHra Nap6art 
AxHanypHa 
Tawep6pym 
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Mecrto pacnonoxeHua 
Espasua 

CLUA/KaHaga 
TaH3aHua/YraHoa 
CLUA/KaHaga 

CWA 
KasaxctaH/Y36eKucTaH 
TaH3saHia/KOHrO 
Poccua 

KaHaga 
MosamOuxk/Tak3aHua 


MectTo pacnonoxeHua 
Cesepo-BoctouHaan Adpuka 
tOokHan AMepuka 

Kutai 

CLUA 

Asus 

Poccua 

Kutai 

BoctoyHas Asua 
Poccus 

LlentpanbHas Adpuxa 


Mecto pacnonoxeHna Bpicota 
Henano-TuOeTcKas rpaHuua 
nNakWCTaHO-KMTaivicKkas rpaHuua 
HenanO-CUKKUMCKaa rpaHnia 
Henano-TuoeTCKaA rpaHuua 
Henano-TuOeTCKas rpaHuua 
Henan 

Henan 

Nakuctak 

Henan 


nakucTaHo-KuTaicKaa rponietes 


CBEAEHNA O NAAHETAA CONHEYHON CnCTEMbI 


Ha3sanue iuametp 
nmnaHetTel - finaHetpl 
Mepxypuii 4880 km 
Benepa 12 103 km = 
Semna 12 756 xm 
Mapc 6794 km 
tOnuTep 142 984 xm 
Catypx 120 536 km 
Ypau 51118 xm 
Henty# - 49532 km 
lnyTou 2280 km 


KOCMNYECKNE 
NCCNEQOBAHNA 


1957 «CnytHnk-1»,nepppii - * 


UCKyCCTBeHHbI ChyTHUK Semnu (CCCR) : 


3anyiueH 4 oxTsOpa. 3 HoROps Opin 
3anyuieH «CnyTHuKk-2> c cobaKon 
no umeuy Jlauka. 
1959 Mepsbie kocmuyeckue CTAaHLiNN 
<SlyHa- 1», <JlyHa-2> u «<JlyHa-3» Opin 
_ OTNpaBneHb! Ha JlyHy CopetcKum Coio3om. 
1961 Cosetcxun kocmonast tOpun 
Tarapuu CTan nepBbim 4YenoBekom, 
_nonetesuium B kocmoc. Ero nonet 
Anunca 108 munyt. 
1965 AmepukaHckue acTpoHOMb! 
oOHapyxunu cna6bie curHasibi, 
noxoxNe Ha pagVocurHanbl v3 
Kocmoca. MuHorue cuuTaior, 4TO 3TO 
HOKa3biBaeT Teoputo Bonbworo 
B3pbIBa. 
1965 Amepuikanckuii 30Hn 
«Mapuvep-4» snepsbie caenan 
otorpadun Mapca. 
1966 CosetcKuii kocmuyeckui 
annapat «JlyHa-9» npusemnusca 
Ha JlyHe uv OTNpaBun nepBbie 
dotorpadun c ee noBepxHocTn. 
1967 CosBetcKun kKocmuyeckun 
annapat «BeHepa-4» BnepBbie socTur 
Bexeppi. Ha feHb nO3%Ke 


AaMepuKaHCKUN KOCMUYeCKUN ~ 


annapat «Mapunep-5» Takxe 
Zoctur Bexeppi. 

1968 CLUA 3sanyctunn «AnonnoH-8», 
KOTOpPbIN COBeEpluNN NepBbin 
nunoTupyembiv noneT BOKpyr 
SlyHbi. 

1969 20 uiona amepukaHckaa 
eKkcneguuns «AnonnoH- 1 1» 
BnepsBble BbiCaguna mogzen Ha 
Jlyny. Stumu nrogpun cranu 
SaBun Ongpun u Hun 
Apmcrtporr. {pyrasa 
nunoTupyemaa skcneauuna 
«AnosnouH- 12» pocturna SlyHbi 
14 HosOpa. 
1970 AmepnkancKaa 


Cpeaviee pacctosnue Bpema o6pawennsa 
oT Connua _Boxpyr Connua (roa) 
58 manu km 88 cyToK 
108 mn km 224.7 cytoK 
149.6 sanu km 365,3 ana 
228 SASH KDA 687 oHen 
778 san Kos 11,9 net (3emrHbix) 
~ 1429 sant km 29,5 ner 
_ 2870 man km 84 roga 
4504 nank km 165 ner 
5913 man km 248 ner 


akcneguuna «<AnonnoH- 13» 6bina © 
BbIHYKGeHa NPepBaTb noneT u3-3a 


_ B3pbIBa, PaspyLMBLeLZO maBHyIo 


oHepreTuyeckyl0 CUCTemy Mogyna. 
1971 AmepuikaHckue nunotupyembie 
axcneguuun «<AnonnoH-14» n 
«AnOsI0H- 15» BbICaAMANCh Ha 
noOBepxHocTu JlyHot. 

1971 Pycckue npov3Benn sanyck nepson 
KOCMUYeCKON CTaHuNn «Camort-1». 

1971 AmepukaHckuii kocmuyeckui 
cnyTHuk «Mapnnep-9» npucnan nepsbie 
KpynHonmnaHosBble cHumKu Mapca. 

1973 CLA 3sanyctunn nepsyo 
KOCMMYeCKy10 CTaHuMio «CKaiina6>. 
1973 AmepukaHckui 30Hn, vs 
«MuoHep- 10» npucnan nepsbie 


_ KPYNHOMIAHOBbIC CHUMKU tOnutepa. 


1974 AmepukancKui annapat 
«Mapunep- 10» npucnan nepsbie 


motorpadun BepxHnux cnoeB 


aTmMocdeppi BeHeppi, 3aTeM OH 
oTnpasunca k Mepkypuw, oTocnaB 
6onee 10 000 cHum«koB nnaHeTsi. Z 
1975 Cosetckue kocmuyeckue 
annapatbi «BeHepa-9» u «<BeHepa- 10» 
cfenanu nepsbie dotorpadun 
noBepxHocTu Bexepsi. 


«1976 AmepukaHckue cnyTHuKu 


«Bukuur-1» vu «<BukuHr-2 
npvsemnunncb Ha Mapce. Onn cfenanu 
MHOFO MoTorpagun u usysuvsw 
OOpasub! MapCuaHCKON NoYBbI. 

1979 Amepukanckue kocmuyeckue 
annapatbi «<Bospxep- 1» u <BossxKep-2» 
nonetenu k fOnutepy, oTcbinaa O6paTHO 
nogspobubie motorpadunu. 

1980 Amepukanckui annapat 
«Bosmxkep-2» nponeTen OKoNO 
tOnutepa, oToCnaB nogpobHbie 
dotorpadun. 

1980 AmepukaHckui Kocmu4eckun 
annapat «Bosfxep-2» nponeTen M“uMO 
CatypHa, oTOoCNaB noszpooHbIe 
dotorpadun. 

1981 CLUA 3sanyctunn nepsbin 


*KOCMUYECKUN KOpaOb MHOropa3zoBoro 


ucnonp3o0Banua (Latin). 


Nepuog, 
o6pawennua 


58,7 cytox (2emHBIx) 
243 cytoK (3EmHbix) 
23.9 yaca 
- 24,6 vaca = 

9,8 yaca - 
10,2 yaca 

17,9 4aca 

19,24aca + 

6,4 cyto (3emrbix) - © 


1986 AmepukaHcKui annapat 
«Bonpxep-2» nponeten mumo Ypaua, 


_ OTNPaBuB NOApPOOHbIe BU ABI NNaHeTHI. 


1986 Boina sanyuieHa CoBeTcKan + 


KOCMUYeCKaa CTaHiina «Mup>». 


1986 AmepuikancKui Kocmuyeckuin 
KopaOs‘ib MHOrOpa3oBoro 
UCNONb3OBaHUA B3OpPBAJICA, npn 
B3pbIBe NOrMOnv CeMb ACTPOHABTOB. 
1989 AmepukaHcKun Kocmuyeckun 
annapat «Bosaxep-2» nponeten oKono 
Hentyxa u oTocnan HORDOOUEE 
dotorpadun. 

1991 Kocmuyeckuis Teneckon NOTE 
Oe 3anylueH c Tepputopun CLUA. ~ 
“O6HapyxKeHHbIe HegoctaTKy Teneckona 
He NOSBONAIOT OTCbIIaTb YETKNe BUALI. 


“ 1993 Actponastbl, copepuinswie 


BbIXOf B OTKPbITbIN KOCMOC, 
OTPEMOHTUpOBasN KOCMUYeCKU 
Teneckon «Xa66sna». 

1993 AmepukaHcKui Kocmuyeckuin 
30Hg <Tanuneo» caenan nepBbie 


KpynHonsaHoBbie PoTtorpadun 


acTepouza. 

1996 Bpin sanywex amepukaHcKkun 
annapat O19 U3y4eHus OKONOZEMHbIX 
acTepougos. : 
1996 Boin sanyuieH amepuKkaHckun 
annapat «fmo6an Ceppeiiep» ana 
UZYYEHUA OKONOMMAHETHON OpOuTbI 
Mapca. 

1997 Kocmuyeckui annapat «Mapc- 
Nacdavnsep» copepwun nocagky Ha 
Mapc. Ha ero 6opty Haxogunca 
HEOONbLUON CAaMOXOAHbIN aBTOMOOMNb 
«Com koHep», coOpaBuiui nosApobHy1o 
UHDOPMaLINIO O MapCuaHCKON no4YBe, 
rOPHbIX NOPOsax UV NOFODHbIX yCAOBUAX. 


* 1998 Hayanocb cTpoutenbcTBo 


M@XKLYHapOAHON KOCMUYeCKON 
cTaHuun. 

2001 [pexpatuna cBoe 
CyLUeCTBOBaHue KpynHenwaa~ .* 
Kocmuyeckas CTaHuna «Mup». Noene 
cxofia Cc opO6uTbI OHa BOLUNAa B NNOTHbIE 
cfou aTmocdeppi, 4YacTb ee cropena, 


a@ 4YaCTb ynana B Tuxui OKeaH. . 
i. 
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N3MEPEHNE CnNbI 
3EMAETPACEHNN 


Ceicmonorn (yyenbie, uccnegyoume semneTpaAceHuA) 
USMEPAIOT 9HEPFio NOASEMHbIX YAAPHbIX BONH, BbISbIBACMbIX 
3eMNeTPACeHUAMY, C NOMOUIbIO NDUGOpa, KOTOPLIA 
HagbiBaeTcA CevcmMorpadom. CurHan cevemorpadha 
NPONOPUMOHANeH BHEPruu UU M3MepHeTCA No Wikane 

Puxtrepa. Nocnegctsua 3emneTpAceHMi OW|EHUBAIOT 

no uiKkane Mepxannu. 


Mepkannu Untencusynoctb Puxtep 


MoxHO yCTaHOBUTb TOMbKO 
c noMousbIO CeMCMorpada. 


Sameyaior TONbKO HEKOTOpbIe 3—3,4 
XVUNbUbI BEPXHUX BTaxKel. 


KaxeToa, YTO MMMO NpoesxaetT _ 3,5—4 
TAKEN bI FPYSOBUK. 


PackaunBalorcr mocTppl. 


Oxta 1 nocypa ApeGesxxar. 4,1—4,4 
Kaxketcn, 4TO 8 3HaHNe Bpesanca 


TAKENOBOS. 


Sameyaiot npakTuyecku Bce. 4,5—4,8 
Npocpinaiorer enawne. 

Auratorcr menkue 

NpeAMeTbI, “ NpOnMBAaIOTCA 


AUAKOCTU, 


| 
45 ia 


6 Muorue niogu nyraoTca 4,9—5,4 
; Vv BEIberaoT 

| Ha viuuy. Jeuraerca 
j yaxenaa me6enb. 
r 

| 


Co cTeH NagaloT KaPTUHbI. 
if B crenax nospnaiorca TpewmHEl. | 5,5—6 
Co 3faHui nagaiot Kupnuyn 

Vv NAUTKM. TpyaHo yoepxatecs 
Ha HOrax. 


8 Obpyuivsaiores Hekpenkue 
ananus i” TpyObl y BOMOB. 

| HayvHaetca MaccoBan 

faHAKa, 


g Pyatoa Kpenkue Homa. 
| Paapyiulaiorca 

{ UHM meTpO, Ha noBepxHocTy 
3EMNV NOABNAIOTCH THeLLIAHbE. 
a i ne 
140 Mpoucxogat o6easiel. 7,1—7,3 
} Kopo6stcr 

KENeSHOHOPOXHbIE NyTU. 

Pekan Bbixo~asT Me Geperos. 

Paspywaercn MHOre KMDMMYHbX 

Spannis 


{ 

| 

1 

j 

i} _ 
; 44 PyiwutTcA OonbulMHCTBO SuaHn. 7.48.1 
flonsnaiotca Gonbusue THeUIHb! 

8 3emne. Pagpyiualorca MOCTBI. 

t 


42 NOsepxHOCTs SeMnnK CuNbHO 8,2" Gonee 
| Koneénerca, Npoucxopur 

nontoe paspyuienue 

i 


WKANA BO®OPTA 


LUkana Bodopta 6bina coctasnena B 1805 r. 
@Mpeucucom Bodoptom, KOMaHAYIOLMM aHrNVvCcKUM 
dnotom. OH ucnonb30Ban ee AnA OnpeneneHua 
CKOpOCTU BeTpa Ha mope. B 20-x rr. XX B. wikana Oba 
pacwupeHa 3a CHET yKaSAaHUA TONHOU CKOPOCTM BeTpa 
wv npucnoco6nexHa ANA ucnonb30BaHuA Ha cywe. 

XOTA Tenepb OHA PeAKO NPUMeHAeTCA 
meTeoponoramnu (yYeHbIMY, UCCNeAyIOL4MMN Norogy), 
e10 YaCTO NONb3ylOTCA, YTOObI ONPEAENUTb CKOPOCTb 
BeTpa, KOrga «NO pyKOM» HET CNelMaNbHbIx 
UHCTPYMEHTOB. 


Yucno CKkopoctb Betep 
Bodopta KM/4 


0 meuee 1 Ltunb 

1 1—5 Tuxui 

2 6—11 Jlerkun 

3 12—19 Cna6pii 

4 20—28 YmepeHHbini 
5 29—38 Csexun 


* LUtopM takoi Cunbi ObiBaeT TONbKO Ha MOpe. 


BONPOCbI O/\A 
NOBTOPEHNA 


1. B yeHtTpe ConHeyHon cuctemb! HaxoguTcA 
A. SlyHa 
5. Connue 
B. 3emna 
(Garltian 


2. MinaHeta 3emnsv fenaet nonHbIn O6opoT no 
op6uTe Bokpyr ConHua 3a 
A. cyTKu 
B. mecau, 
B. roa 
(c. 17) 


3. YeTbipe BHYTPeHHue MmiaHeTbi, KOTOpbIe 
DOBONbHO MasIbI M UMeloT TBEPAOe AQpO, 
ABNAIOTCA 
A. 3emna, BeHepa, Mepxypuii, Mapc 
B. Mnyrou, Hentyy, CatypH, Ypaw 
B. BexHepa, Mapc, CatypH, HentyH 

(c. 18) 


4.JiyHa penaet nonHbii o6boporT BoKpyr Semnu 
3a 
A. Hegento 
B. 28 cyrox 
B. roa, 
(et27) 


5. JlyHa CBETUT HOYbIO, NOTOMY YTO 
A. OHa COcTOUT “3 GneAHONK CReTAWeicA 
nNOpoAbl 
5. OHa OTPaxaeT CONHEYHbIN CBET 
B. OHa u3nyyaeTt CO6CTBEHHbIN CBeT 
(e021) 


6. YorpouctBa, Bpalwjaiouimeca BoKpyr Semnu u 
co6upaioujve vHpopmaunio, HasbiBaloTca 
A. cnyTHuKkamn 
Bb. o6ceppatopuamu 
B. pecbpaxtopamnu 
(c. 19) 


7. NogsopHbie ropxHbie xpe6Tbi OG6pasyioTca Ha 
rpaHuue nnut, KoTOpbie: 
A. capuratioTca 
5, pasasuraiorca 
B. paspywatotca 
(¢. 35) 


8, Bbicokve Cknagyatbie ropHble xpe6Tbt Sbinu 

ccopmuposaubi, Kora ABE KOHTMHeHTanbHbIe 

nnwtl 

A. CKonbsusin APyr OTHOCUTENbHO Apyra 

B, pasownuch 

B. CTONKHYIMCh ; 
(c, 35) 


9. Kora ropayas, pacnnasnenHas napa 
ocTbIBaeT uv 1 gd Si opmupyetca noposa, 


gate KourmenTansioi 
5, meta 


11. Marma, usnusBatowaaca us no”BOAHOrO 
ByikaHa, O6pa3syercn B: 
A, BOSHUKalOLeM FrOpHOM xpebTe 
B. onyckaioujemca Kpae nutbl 
B. ropayem naATHe 
(c.,37) 


12. Okono 540 mnH net Hasan, HEOKNAAHHO 
YBENUYUNaCb YUCNEHHOCTb 9KUBOTHbIX C 
TBEPAbIMU YaCTAMU Tena. OTO NpousowNO B 
A. KAMCHHOYFOsIbHbIA Nepuog, 
B. kem6puiickui nepuog, 
B. nepmckuid nepuog, 

(c. 41) 


13. KpynHewwum oKeaHom Ha Semne ABNAeTCA 
A. Tuxui 
6. Atnantuyeckuin 
B. }O>kHb I 
(c. 42) 


14. Mopckue npunueBel uv OTNMBbI BbISbIBAIOTCA 
N3-3a NPUTAXKeHUA BODbI 
A. Jiynon 
5. Conuuem 
B. ConHesHou cuctemon 
(c. 43) 


15. B CWA Tponuyeckue UNKNOHbI HasbiBalOTCA 
A. uvknoHamu 
B. tavcbyHamu 
B. yparaHamu 
(c. 43) 


16. Uctoxom peku HasbiBaeTcA MeCTO, re OHA 
A. Ha4uHaeTca 
B. 3akanwneaerca 
B. uaru6aetca 
(c. 44) 


17. B cpeaHux uv HuKHUx yyacTkax TeYeHuA 
peKu 4Yacto obpasyioTca wupoKue u3srv6bl. Onn 
HasbIBaloTCA 

A. ocapkamu 

5. perbton 


B. mMeaHApamn 
(c. 44) 


18. Ckopocts TeYeHua peKi ObbI4HO 
yeenuyueaetcoa No Mepe ABYKEHMA BHU3. 

9TO B OCHOBHOM BbISBaHO TeM, 4TO 

A. wupuna pekv ypenuunpaerca 

5, o6pasyetca novma 

B. pycno craHoputca Gonee rnankum, nodTOMY 
MeHbLUAA Curia TPeEHUA CLeEpxKuBaeT NOTOK 


(c. 44) 
19, Bce, 40 HeceT pera, haspieaetca 
A. novmon 
6. Harpy3Kou 
B. CKAOHOM 
(c. 45) 


20; Ee Gn ork eae 
B MesbYaiuIe Kan, KOTOpbIG O6pasyioy 


21. B uione B CepepHom nonywapun neto, 
noTomy 4TO 
A. Ha He6e MeHblWe OONakoB 
5. Conuue Bbigenser B uione 6onbwe Tenna 
B. CepepHoe nonywapue noBpepHyTo 
k ConHuy 
oe (c. 47) 


22. B ropHbIx paiOHax KNuMaT 3aBUCUT OT 
A, NOMOKeHUA CKNOHA Fopbl 
B. BbiCOTbI Hag, YOOBHEM Mops” 
B. wnporpi 
(c. 49) 


23. Markuid BnaxkHbid npu6pexHbli KMMaT 
TakKKE Ha3bIBaloT 
A. MOPCKUM K/IMMaTOM 
5. MepugvanHbim KnumMaTomM 
B. npumopcKum KknumaTomM 
(c. 49) 


24. Oxugaetca, 4TO B OnvuxKaiuiue 100 ner 
4UCNeHHOCTb HaceneHua Semnu 
A. He UaMeHUTCA 
5. YMeHbLUNTCA 
B. 6bygeT nposomxKaTb yBenuinBatbca 
(c. 50) 


25. Maccosoe nepeceneHue niogei us 
CesIbCKON MeECTHOCTU B roposa HasbiBaeTon 
A. KomMMyHiKauuen 
b. ypOanuctuyeckou murpauuen 
B. pypanucruyeckon murpaumen 
(c. 50) 


26. BonbWwiUHCTBO MOAe NepeesxaloT Ha 
XKUTENCTBO B ropoga, 4YTOObI 
A. Halitu paboty 
B. BosgenbigatTb 3eMsi0 
B. nocTpourb OM 
(c. 50) 


27. CnoBo, KoTOpoe o603HayaeT Bce 
BpewiecTBa, HEOOxOAMMbIe NOAAM 
umerousneca Ha Semne, 3TO 
A. pecypcpl 
B. nuuja 
B. TonnuBo 
(c. 62) 
28. HedTb uv yronb ABnmiorca npuMepamnu 
A. uckonaemoro TonnuBa 
5. agepxoro Tonnvusa 
B. sos06HOBNAeMOrO TONNMBA 
(c. 52) 


29. UcrouHuKkn aHeprun, Takue, Kak BeTeP, 
BONHbI VW CONHeYHOR ManyyeHue, KOTOPbIE HE 
BKNOUAIOT UCKOrIAeMOe TONNMRO, HasbiBaloTca 
A, BpeMeHHbIMN 
6. soso6HoBnsembimy 
B, He BosO6HOBAReMbIMU 

(Gree) 


30, Hauny4iunm cnocodom nposomxKuTenbHoro 
ucnonbsoBaliva pecypcos ABnaeTCA 

A. noGriva 

6, paspa6orKka 


B. peumpkynsinn } 
(c. 53) 
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CNOBAPb TEPMNHOB OT A 40 A 


A6contotHags BenuunHa — 
@CTECTBEHHAA APKOCTb 3BeE3 Ab! 

B KOCMOCE. 

ActeHocgepa — TOHKU, YaCTUYHO 
pacnnaBneHHbii Cnoi B BepxHen 
MaHTUNM, NO KOTOpPOMY ABUraloTcA 
NUTOCMepHble NUT. 

Actepu3m — rpynnbi 3Be34 BHYTpU 
co3Be3ana. 

Actepouabi (Manbie nnaHeTbl) — 
OONbLUNE KYCKU KAMHS VU MeTanna, 
BpaluarolMveca no op6uTe BOKpyr 
ConHua. Op6uTbi 6onbLWUHCTBAa 
acTepOvfoB pacnonoxeHbl ME xLY 
op6utamu Mapca u tOnutepa 

(T.H. Mloac actepougos). 
Actpo@u3nka — HayKka 

oO musnyeckux Uv XAMUYECKUX 
acnekTax HeEOeCHbIX Ten. 
Atmoc@epa. — 1. S3aliivTHbIn Cnon 
BO3ayxa BOKpyr 3emnu, 
nosnepxKuBarouwyun 
*KUSHEAEATEMbHOCTb PacTeHun uu 
XKUBOTHbIX. 2. Bo3ayuwinar O6onouKa 
mo6onu nnaHetTbl. 3. (ATMocdep) 
eAVHULia U3MepeHuA AaBNeHyaA, 
SKBUBANeHTHaA ATMOCHepHOMy 
HaBneHulo Ha YPOBHE MOps, paBHaa 
101 325 nackanam. 

AtTmoc@epnHoe gasnenve — 
HaBnenHuve, OKasbiBaemoe 
BOSQYWHbIMU Maccamu 

Ha MOBEPXHOCTb Sem. 


Buora3bi — ropioune ra3bi, 
BbIDeENAeMbIe NPU FHUCHUM XKUBbIX 
OPraHU3MoOB; VUCNONb3sylOTCA 

B KaYeCTBe TONMBa. 

Bonbuioe KpacHoe naTHOo — 
OFPOMHbIX pasMepoB LUTOPM 

B atmocdepe tOnutepa. 


Benuunna — CTeneHb APKOCTU 
3Be3fbl. 

BeceuuHve npunuepi — campie 
BbICOKNe NPVUNUBbI B HOBONYHUe 

YU NONHONyHue. 

BnaKHOCTb — comep>xxaHue Baru 
B BO3AYxe. 

Bnaguua — my6okoe, AnuHHoe 
yrnyOneHue Ha He OKeaHa, 
vmetoluee KpyTble Kpan. O6pasyetca 
B M@CTE KOHCTPYKTUBHOM rpaHuupl, 
KOrga Oonee TaKeNbIN KOHTUHEHT 
ycTpemnaetca nog Oonee nerKxun 


B NPOLWECCe ABYKEHUA HAaBCTpeyy 
Apyr K Apyry. 

BynkaH — reonoruyeckoe 
oOpa30BaHne, BO3SHUKaIOLuee Hag, 
KaHanaMu VU TOeCLUIMHaMu B 3eMHON - 
KOpe, NO KOTOPbIM Ha 3EMHYIO 
NOBEPXHOCTb U3sBepraloTca Nasa, 
nenen, ropsyue ra3bi “ OOnomKU 
nopog. BynkaH O6bINHO umeeT Popmy 
KOHYCOOOpa3HON ropel. 
BynkaHnyeckaa GomGa — KyCOK 
NaBbl, BbIOPOWEHHbIN B BOSAYX BO 
BDEMA U3BEPXKeHUA ByNKaHa. 
BynkaHuyeckue nopogbi — ropHbie 
nopovbl, OOpasoBaBLuueca 

B Npouecce oxnaxkgZeHuA 

VU 3aTBeEpAeBaHuaA MarMbl. 


TanaktTuka — Oonbluoe cKonneHne 
3Be30, YOeDKUBaeMbIX BMeCTe CUNO 
rpaButauunu. 

Teonoruyeckoe Bpema — 
BDeMeHHaA Wikana C GeneHuamn 

B MUNUOHbI NeT, UcCnoNbsyemaa 
reonoramy Ana usmepeHua nepnosoB 
o6pa3so0BaHua Seman. 

Teonorua — komnneKkc HayK 

O COCTaBe, CTpOeHUN, ucTOpUNU 
pa3sBUTUA 3EMHON KOpbI 

VU pasgMeLUGHUN B Hei NONeSHbIx 
UCKONAeMbIX. 

TeoctayuoHapHasa op6uta — 
op6uta, nO KOTOpON CnyTHUK 
OBUXKETCA CO CKOPOCTbIO BpalleHua 
Sem, Tak YTO OH pacnono>xKeH BCe 
BDeEMAa Hag, OLHOU TOUKON. 
TeotepMasibHas SHEprua — 
TennoBaa SHeprusa U3 HeAp 3Semnu. 
TMgposnektposHeprua — 3Heprua, 
reHepupyemaa TypOuHamn, 
NPVBOAALIMMUCA B ABYKEHNe BOON. 
[noOanbHoe notenneHue 
KIMMatTa — NOBbILUeEHNe CpeaHUXx 
Temnepatyp no Bceu 3emne, 
BbISBAHHOe NAPHUKOBbIM 3MMeKTOM. 
[nyOokoBoguaa (aGuccanbHaa) 
30Ha — YPOBeHb OKeAaHUYeECKOrO AHA 
mexgy 4000 uv 5000 m rny6uHbl. 


SaTMeBalowjan NepemMeHHaa 
3Be3fa — DBONHAaA 3Be3/a, 
USMEHEHUE CBETUMOCTH KOTOPON 
CBA3AHO C TEM, YTO OfHa 3Be3a 
3aTMeBaeT APyryio. 

SatTmMeHue — YacTUYHOe UNV NONHOe 


3aCNIOHeHNe OAHOFO HeOecHoro Tena 
Apyrum, HaxoAAluumca MexAy HUM 
v HaOnogatTenem. 

Satmeunve JlyHbi — nonHoe usu 
YaCTUYHOR UCYE3HOBEHUe JIYHbI 

Cc He6ocBova u3-3a nonagaHua ee 
B T@Hb Seman. 

SBe3ga — CBeETALINNCA rasoBbin 
wap, NonyyalolWi SHEprulo OT 
ADEPHbIX peakLWi, NDOTeKAaIOLUNX 
B Agpe. 

3Be3ya-ruranT (ruraHTcKne 
3Be3Mb!) — 3Be3fa pasmepamnu 
Oonbwe ConHua. 
SBe3ga-cynepruraHT — CaMmbii 
6onbWONU TUN 3Be3 a. 
SemsetpaceHue — nop3emubie 
yHapbl uv KoneOaHuaA, BbISBAHHbIe 
BbICBOOOKAECHVeM SHEprun, 
HaKONNEHHON B HeApax Semnu. 
Sona cyOgykunn (usnyyeHusa) — 
oOnactb ConHula, OKpy>KaroluaAn Apo. 


UndpakpacHoe usnyyeHue — 
aNeKTPOMarHUTHOe usnyyeHue, 
UCXOAALUee OT HarpeTbIx TeN. 
Uckonaemoe TonnusBo — Tonnveo, 
HanpumMep Heb, yrOnb uv ra3, 
oOpa3s0BaBlueecA U3 OKAMCHEBLUUX 
OCTAHKOB XKVBOTHbIX U PacTeHUn. 


Kanbgepa — o4eHb Oonbwion 
Kpatep, o6pa30BaBluiuica nu6o 
NPV B3pbIBe rOPNOBUHbI Kepna 
By/lKaHa, nu6o npu ee oOBane 
BOBHYTPb. 

KBagpatypHbin npunus — Ccambii 
HUSKY NpunUMB, CnyYalOLuWnca 

K KOHUY NEpBONU u TpeTbeN YeTBEpTeN 
JlyHbl, Korga JlyHa u ConHue 
HaxOAATCA NOA NPAMbIM yrnom Apyr 
K Apyry. 

Knumat — MHOroneTHUN pexum 
norogpl. 

Knumatuyeckui pernoH — 
OonbuiNe O6NacTU 3eMHONU 
NOBEPXHOCTN C OANHAKOBbIM 
(MPYMepHO) KNUMaTOM. 

Kometa — Tena ConHeyHON CUCTeMbI 
C NPOTAKEHHbIMU HECTALMOHApPHbIMM 
aTMocdepamyu, ABYKyYLUMeCA no 
CUNbHO BbITAHYTbIM OPOuTaM. 
KomeTb! — rnibi6bl HenpaBubHON 
MOPMbI, COCTOALINE U3 3aMep3sLUX 
ra30B VU NbINM. 


KoHCTpyKTMBHas rpaHuua — 
oOnacTb BAONb KPOMKUY 
KOHTMHEHTANbHOM NAvTbI, roe upeT 
MOpmMupoBaHue 3EMHON KODE. 
Kocmuyeckas CTaHuMsA — KpynHbi 
UCKYCCTBEHHbIN CNyTHUK Semnu, roe 
KOCMOH@BTbI MOFyT KUTb VU NDOBOAUTb 
vccnefoBaHua B TeYeHVe 
AnutenbHoro BpemMeHn. 


JlaBpa — mMarMa, u3BeprHytaa 
BYNKAHOM Ha NOBEPXHOCTb Semnu 
VI Ha DHO OKeaHa. 

JliegHuk — Oonbuioe ckonneHue NbAAa 
aTMOCMepHOrO Npoucxox*AeHus, 
ABUkKyLeEecA NO NOBepxXHOCTN Semnu. 
Jleguukosbie nepvogbi — 3tanbi 
reonoruyeckonu uctopuu 3emny, 
Korga Oonbwne npoctpaHcTBa 
NOBEPXHOCTH Obi NOKPbITbI 
negyukamu. 

Jiutocdmepa — BHeEWHUN CnoNn 
Semnu, COCTOALUM U3 KOpbI 

VU BepxXHel MaHTUM. 


MeanHgapa — wupokui u3ru6 pycna 
peku. 

Mesocdepa — cnou atmocdepshi, 
He COMeEpxKalMN OONAaKOB UN O3OHa. 
MectHaa rpynna ranakTuk — 
rpynna npumepxo u3 30 ranaktuk, 

B KOTOpYy!O BxOguT u MneyHbii Mytb. 
Metamopdubile ropHbie nopogbi — 
rOpHble Noposbl, OOpas0BaBLuNeca 
U3 DPyrux ropHbIx nopog nog, 
AevcTBueM AaBneHua Unu BbICOKON 
Temneparypbl. 

Meteop — meteoput, cropaiouiun 
NPV BXOKGeEHUN B aTMOCHepy. 
Meteopntbi — Tena ConHeyHon 
CUCTEMbI! (B OCHOBHOM, OCKONKU 
acTepougos), nonagatouime Ha 
Semnto U3 MexKnNNAaHeTHOrO 
NpOCTpaHcrTBa. 

Meteoponug (mMeTeopHoe Teno) — 
HeOONbLUON KYCOK KAMHA B KOCMOCE. 
Meteoponorua — Hayka O knumaTe 
v noroge. 

Murpauys — nepvog B Ku3Hu 
HEKOTOPBIX KUBOTHbIX, KOra OHU 
nepegBuratoTca Ha Sonbuuine 
PacCTOAHUA B NOUCKAaX NUL unu ANA 
cnapuBauHna. 

Mukpoknumat — Knumart, 
BIIUAIOLUM Ha HEOONbLION yYacTOK 
nOBepxHOcTU 3Semnnu. 

Muxepanpi. — 1. EctecTBeHHO 
BCTpeyaloLueCa COeANHEHYA, 

U3 KOTOPbIX COCTOST rOpHbie Noposbl. 
2. HeopraHvuyeckue COeAMHeHuas, 


HeoOxogumble ANA npaBunbHoN 
pa6orTbl opraHu3ma. 

Mneuynbin Nyt — nepecekarouiaa 
3BeE3NHOe HEOO HEAPKO CBETALUAACA 
nonoca. Mpegactasnaet cobon 
OFPOMHOE KONUYECTBO BU3YaNbHO 
Hepasnu4vmMbix 3Be3f, 
KOHUCHTPUPYIOLUUXCA K OCHOBHOU 
NNOCKOCTM ranakTUKU. Bnu3 3Ton 
nNOCKOCTU pacnonoxeHoO ConHue. 


HeGecuoe Teno — nio6oin 
ECTECTBEHHbIN OObEKT B KOCMOCE. 
HeiitponHaa 3Be3ga — HeEOONbwWAasS, 
ObICTPO BpalialoLuaAca 3Be3na 

C BbICOKOU NNOTHOCTbIO BELIIECTBA, 
oOpasyrouiaaca nocne B3pbiBa 
CBEPXHOBON. 

Hosaa 3Be3ga — dusvyuecku 
nepeMeHHaA 3Be3Ma, ADKOCTb 
KOTOPOU BO3PacTaeT Ha HECKONbKO 
Hen vunu net, 3aTeM BO3BpalaeTca 
K UCXODHON. 


OG6cepBatopua — cTpoeHve 

Cc 60NbwWMM TeNnecKONOM ANA 
U3YYeHUA 3Be3f. 

Ocagku — BOfa B KUAKOM wn 
TBEPAOM COCTOAHUN, Bbinagawowaa 
U3 OONaKOB (HO%* Db, rpag, CHer, 
Kpyna) unu OCcaxkfalolanca Ha 
3@MHON NOBEPXHOCTY U NnpeAMeTax 
(POCa, USMOPO3b, UHeN). 

Ocayox. — 1. Hepactsopumoe 
TBEPAOe BELIECTBO, BbIDENAIOLUeeca 
U3 pacTBOpa B pe3synbTaTe 
XUMUYECKON peakUWn. 2. TREp~AbIE 
YaCTULUbl, OCTaBLUMeCA NocNe 
BbINapUBAaHUA UNV MunbTpOBaHuA. 
Ocagounbie nopogvbi — nopodtl, 
oOpasoBaBluueca B pe3synbTaTe 
OC@KOHEHUA YACTULL MAHEpanoB 

VY UX CNPeCCOBbIBaHUA. 

OtTKpbiToe 3Be3QHOe CkonneHue — 
HENMOTHOe CKONNEHUe 3Be30, 
ABUKYLUUXCA B OAVHAKOBOM 
HanpaBneHun C OAVHaKOBON 
CKOPOCTbIO. 


NMaxHres — runotetuyeckun 
CYNEPKOHTUHEHT, CYLUECTBOBaBLUU 
OKONO 225 MNH NeT Hasag, 

B pe3ynbTaTe ero pasgeneHua 
CdopmupoBanncb HbIHeWHUe 
KOHTUHEHTBI. 

NapHukoBbiin 3ddext — 3anepxKa 
TennoOBoOK SHEprun B aTMOCHepe 
Sem yrneKUCNbIM Fa30M, O3OHOM 
Vv Gpyrumy BewectBamu. 
NepemeHHaad 3Be3ga — 3Be3fa 


C PeryNAPHO USMEHAIOLUIMMUCA 
xapakTepuctukamy u3snyyeHua 
(CBETUMOCTbw, CNEKTPaMy UU T.N.). 
Nepuog. — 1. (B xumunv) snemeuHTbl 
C OMMHAKOBbIM KONUYECTBOM 
SNEKTPOHHbIX O6ONOYeK, 
pacnono>KeHHble B psa 

B Nepvoguyeckon Ta6nuue. 

2. (JleToucuncneHne) 
nogspaszeneuHue reonoruyeckon appl, 
KAKObIN UZMepAeTCA HECKONbKUMU 
MUIIMOHAMN eT. 

Nepuctbie oOnaka — BbICOKNe 
oOnaka, COCTOALINe U3 NEAAHbIX 
KPUCTAaNNOB. 

Mnact — cnov ocagoyHbix nopog. 
Nouma — wvpokas ZonuHa BAONb 
pycna peku, 3aTonnsemaa npu 
naBonke. 

NonsapHbiv KnMMaT — perMoH 

C CYPOBbIMU KnuMaTu4ecKuMU 
YCNOBNAMM, 4YpesBbI4anHO HU3KUMU 
Temnepatypamu, MasibiM: 
KONUYECTBOM OCafKOB 

UY MasOYUCNeHHON MayHon. 

NMputoK — peka uv NOTOK, 
Bnagalolwn B GONbLUNK NOTOK. 
Nponuuaembin — TepMuUH, 
ONUCbIBaIOLUW MaTepuan, UMerOLUNN 
nopbl unuv OTBeEpCTusA, Yepes KOTOPbIe 
MOET NPOHUKaTb BOA. 
NpotyGOepaHey, — orpomubii 
BbIOPOC CBETALLINXCA Fa3s0B 

Cc noBepxHocTu ConHua. 

Nynbcapbi — HeNTPOHHbIe 3BeE3 Hb! 
(BO3MOXHO, HEKOTOPbIe U3 HUX 
YeEPHbIle AbIpbI), BXOQALIMe B COCTaB 
TECHbIX JBOWHbIX 3Be30 

VY usnyyaloLuve 3a CueT SHEPrUN 
nagarouero Ha HUX BELUECTBAa 
COCeAHeN 3Be3 bl. 
Nynbcupyrouwjan nepemeHHaa 
3Be3ga — nepemeHHas 3Be3Za, 
U3MeHAIOLUAA ONeCK U3-3a TOrO, YTO 
USMEHAIOTCA €@ TeMNepatypa 

Vv pasmeptl. 


Pyga — muHepan, v3 KoTOporo 
MO>KHO NONYYUTb NONeSHbIe 
BeLueCTBa (Hanpumep, MeTannb!). 


CBepxHoBble 3Be3fbI — 38e3fb!, 
BHeE3anHO YBENUYYBaIOLLNe CBOIO 
CBETUMOCTb B COTHUY MUMOHOB Pas. 
CsBetToson rog — paccTosHue, 
KOTOPOe CBET NPOXOAMT 3a OAVMH ron, 
npumepxo 9,46 TpunnvoHa KM. 
Cevicmuyeckue BOonHbi — 
nog3emuHble KoneOaHua, VsAyLive OT 
SNULeHTpa 3eEMNeTPACeHUA. 
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Ceucmonor — yyeHbili, u3zy4aroluun 
3eMNeTPACeHUA. 

Cknaguyatbie ropbi — ropHbie eH, 
oOpa3s0BaBluueca B MecTe 
CTONKHOBEHVA MMT. 

Cnonctpie o6naka — o6naka, 
copmupyiouwweca Ha HEOONbUON 
BbICOTe (H™>Ke 2 KM). 

CosBesgque — Om u3 88 y"yacTKOB 
3Be3MHOro HeGa, y3HaBaembIN nO 
onpegeneHHomy pPucyHky 3Be34. 
ConveyHaga 30Ha — BepxHue (200 om) 
TONLIM OKeaHa, rae OOuTaloT MHOrMe 
opraHu3mbl. 

ConveyHaa cuctema — ConHue 

Vv BCe O6beKTbI, OOPaljatouineca 
BOKpyr Hero. 

ConHeuHas sHEprua — Tenno 

v cBeT ConHua. 

ConHe4Hoe 3aTMeHue — 3akpbiTue 
CONHEYHOrO AucKa JIyHOU, Korga OHA 
HaxOgVUTcaA Mexay Semneu 

v ConHuem 

ConHeuuHbie BcnbIWIKH — 
NOCTOAHHbIN NOTOK HEBUAMMbIX 
YaCTUU, UCKOAALIMX OT ConHua. 
CnekxtpanbHbii Knacc — Knacc 
3Be3Q. 

Cnupanbuaa ranaktuka — 
ranaktuka C APKUM AZpPOM u AByMA 
unu 6onee OTXOAALIMMN OT Hero 
pyKkaBamu. 

Cnupanbubie ranakTuku 

c onnuntTuyeckumM Agpom — 
ranakTUku C AZPOM B dopme snnunca 
Vv pBymMa pyKaBamu no o6e ero 
CTOPOHbI. 

Cnytunk. — 1. J11060K/ O0bext, 
BpalwaloluWvca no OpOute BoKpyr 
3BeE3HbI, NNAaHeTbI unu acTepouza. 

2. CaTennuTbl — pyKOTBOPHbIN 
OObeKT Ha Op6uTe Semnu, 
UcnonbsyiouiMica gna COopa DaHHbIx 
vunu nepegzauu uHdbopmauun. 
Cymepeunas 30Ha — YPOBeEHb 
okeaHa mexay 200 u 1000 wm rny6unbi, 
Kya OXOAVT OYCHb Maso CONHEYHbIX 
nyyen. 

CynepsynkaH — KpynHbii Bynkan, 
U3BeEpXeHNe KOTOPOLO BbIsBaNO Ob! 
3HAYUTENbHbIN yLepO OKpyxKalollen 
cpeaze. 

Coepunyeckoe ckonnenne — 
cdepuyeckoe ckonneHve 3Be34, 
ABUXKYLUMXCA C OANHAKOBbIMU 
CKOPOCTAMU B OLHOM 
HanpasBneHun. 


Tavdyx — cm. Tponuyeckun UnknoH. 
TekToHuka — “3y4eHue ABYKEHUA 


KOHTUHEHTA@JIbHbIX NUT VU BbISBAHHbIX 
3TUM 3MDexKTOB. 

TemHaa 30Ha — YPOBEHb OKEaHa 
mexay 1000 u 4000 m rny6uHbl, kya 
H@ NPOHMKAalOT CONHEYHbIE YY. 
Teopus Gonbworo cKaTua — 
Teopuva, npeganonaratoujaa, 4TO 
cuna rpaBuTauwn, B KOHUC KOHLIOB, 
OCTaHOBUT pacwwupeHue 
BceneHHOnW vu HayHeTCA Mpouecc ee 
cxKatTua. 

Teopua 3ameganeHua — 
npeanonoxexHue, 4TO BceneHHaa 
OyaeT pacWwupATbCA BEYHO 

YU NOCTENEHHO UCYESHET. 

Teopua koneOniowenca 
(HecTauMOoHapHoN) BceneHHonw — 
npegnonoxeuHue, 4uTO BceneHHaa 

TO pacwupsaeTca, TO OKUMAeTCA. 
Tepmocdepa — 4pesBblyanHo 
ropauuh cnouv BepxHen aTMOocdeppbi. 
Tponuyeckui knumat — 
KUMAaTVYECKU perMoHn, rae Kpymbii 
rOg TeNNO VU ECTb Ba Ce30Ha: CyXON 
“ DOxKaNUBbIi. 

TponuyeckuiA UMKNOH — CUbHbIN 
WTOPM, BbISBAHHbIN TeNNbIMU 
OKeaHUYeCKUMN TeEYeHUAMH. 
Tponocdepa — H”>KHAA YaCTb 
aTMOCepbl, B KOTOPON HaxOgUTcAa 
80% Bcex ra30B U dopmupyertca 
norogia. 

TymaHHoctTu — oonaka 
PpaspexXeHHbIX Fa3OB V NbINN, 
HaOniogaemple B Halen uv Apyrux 
ranakTukax. 

TyHgapa. — 1. Buom, roe ayioT 
CUNbHbIe BETPbI, a TeMNepatypa 
BOSAYyxXa OYEHb HU3KaA. NosAsemMHbIN 
CNOU NOYBbI 3AMOPOxeH, NOITOMY 
Tam HeT Gepesbes. 2. Knumatuyeckui 
PerMoH C Takumu Ke YCNOBUAMM. 


YnbTpaduonetowoe usnyyenve — 
aneKTPOMarHUTHOe usnyyeHue, 
nexauwee Cpa3sy 3a npegenamu 
duonetTosoro nopora BugumoctTu. 
Yparanu — cm. Tponuyeckun unknoH. 


@Mas3pi JlyHb! — pasnuynbie dopmpl 
OCBeLEHHON ConHuem NyHHOU 
NOBEPXHOCTM (Hanpumep, 
nonymecau). 

@utonnaHKToH — 
MUKpocKonuyeckue pacTeHua, 
nnaBatouyve Ha NOBEpXHOCTU Mopen 
VY OKeaHOB. 

Motocdepa — noBepxHocTb 
ConHua, O6pa3s0BaHHaa 
nepemelWwuBalolUMucaA rasamu. 


Xnopodtopyrnepowbi — 
opraHuyeckue CcoeguHeHua, 
COCTOALUNe U3 yrnepoga, xnopa 
uv mTopa. Cuutaetca, YTO OHV 
HAHOCAT Bpeg, aTMOCHepe. 


YepuHas AbIpa — 4pesBbi4anHo 
MNOTHbIN CryCTOK MaTepuy, 
oOnagpatouwuin HAaCTONbKO CUIbHbIM 
rPaBUTALMOHHbIM Nonem, YTO ero HE 
MOET NOKUHYTb HU OHA YacTULa; 
CYUTAETCA, YTO YEPHble AbIpbI 
O6pa3yl0TCA B pesynbTaTe B3pbiBa 
CBEPXHOBbIX 3Be3 4. 

Yun — cm. KpemHuesbii yun. 
YneuuctToHorne (aptponogpi) — 
BU, CYLUECTB C YIEHUCTbIM TeNOM, 
CyCTaByaTbIMU HOraMy VU TBeEpsAbIM 
3K30CKENeTOM, Hanpumep Omapbl. 


OKBaTop — Boodpaxaemaan 
OKPYKHOCTb, ONOACbIBAaIOLUAA 
Semnio nocepemune, pasgenaa ee 
Ha CespepHoe vu tO>KHOe NONywapua. 
OKBaTOpManbHbIi nosac — 
KNUMAaTUYeCKUN PermMoH C KapKUM 
VU BsI@KHbIM KNUMaTOM. 
Ik30chepa — BHEWHUN Cnon 
aTMocdepbi, nocTeneHHO 
nepexogAuinn B 6e3B03AyYWHOe 
NPOCTpaHCTBO. 

Onnuntuyeckas ranaktuka — 
OBaslbHaA UN WapoobpasHaa 
ranakTuKa, COCTOALUAA U3 KPaCHbIx 
KAaDNUKOB. 

OnnweHTp — TOuKa 3eMHON 
NOBEPXHOCTU TOYHO Hag, LEHTPOM 
3eMNeTpPACeHUA. 

Qposua — nocteneHHoe 
U3HALIMBaHNe FOPHbIx NOpO, nog 
aelcTBuem KnumaTuyeckux 
yYCNoBun. 

9po3nva nouB — VCTOLWeHVe 
BepxHero CNOA NOYBbI Nog 
gevcTBuem KnumaTuyeckux 
ycnosun. 


ApepHbiA CuHTes — CnuAHue AByX 
HeOoNnbuiMx ADEP B OAHO Sonbwoe, 
conpoBoxAaloleeca 
BbICBOOOKHEHNeEM OFPOMHOU 
aHeprun. 

Agpo. — 1. BHyTpeHHAA YaCTb 
aToma, COAepxaLaA MPOTOHbI 

v (3a UCKNIOYeHVem BO,OpOAa) 
HeEUTPOHbI. 2. 4aCTb KNeTKU, 
KOHTponNupyroujan BCe NpOxOAAWINe 
B He npoueccbi. 3. OCHOBHaA YaCTb 
KOMeTbI, OOPasOBaHHaA U3 KAaMHeM, 
NbINU, 3aMepPSLUUX Fa3OB U Necka. 
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